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MASONEILAN CONTROLS Perform Accurately 


BOSTON | 
NEW YORK a=*™ 





An order for Masoneilan equipment called for delivery to the 
Persian Gulf area by a specified date. To meet the require- 


ments, this equipment was expressed to New York ... then 
transferred to R.M.S. Queen Mary. . . and flown from 
Southampton, England to the Persian Gulf area in time for 
installation as scheduled. 

Dependable performance under all operating conditions is 





a must when equipment serves thousands of miles from the fac- 
tory or nearest service point. And because Masoneilan equip- 
ment has for years given a good account of itself in every type 
of service the world over... it was chosen for use in the oil 
fields in the Persian Gulf area. 

The reason for this world-wide preference is that Mason- 
eilan equipment provides accurate, dependable control year 
after year with minimum maintenance. In addition, Mason- 
Neilan engineers constantly improve equipment, introduce 
new techniques and have the knowledge and skill to aid in 
planning installations. 

For information on Masoneilan products or engineering as- 
sistance if desired, write to our office nearest you or 
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Ki QONOMISTS and conservationists who are 

cerned with the most efficient utilization of 
supplies of energy may see reason for en 


ragement in the news that a fuel-oil-fired vie 
tory ship has been converted to 


coal-fired collier. The SS. Oakey 


Oil to Coal 


Conversion 


\lexander has undergone this 
change preparatory to her first 
vovage as a part of the Pocahon 
tas Steamship Company's Atlantic Coast coal car 
Alexander is the 


~ 


rving fleet. The SS. Oakey L. 
rst modern American ocean going vessel to be 
erted from oil to coal. The change was made 


the owner found that it would be more 


( use 
economical to operate with coal than with oil. 
fact’ that the ship is intended to handle coal 
sa regular cargo is of course an important factor 


he economics involved. 


I, \ recent issue of the General Electric Com 
pany’s publication, Commentator, L. RK. Boulware, 
e president who is concerned with emplove 
relations within his company, assembles the re 
corded statements of our ene- 
Uncle Joe mies into a rather clear-cut 
explanation of their present 
Wants Unions interests and activities in 
America: 
folks must wonder why Communists who come 
iblic scrutiny most always seem to be prominent 


union activities. There are some clear reasons 


dont have to take any beliefs or mere opinions 
n to what Joe Stalin himself says are the reasons 
Not hat has been the teaching of Marx for 100 vears, 
at lenin for over 30 years. Here are their statements: 


17 L , on r - - - > - 
ink the moment is not far off when a revolutionary 
+] ° . ” 
ill develop in America.” 


Ss essential that the American Communist Party 


yr. 1944 
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should be capable of assuming the leadership ot the 


mupending class struggle in America For that end 
the revolutionary education of the working class of 


America must be placed above all 


. th _ extend its influence 


i¢ Communist Party must 
over the majority of the members of its own class, includ 
ing working women and the working youth. To achieve 
this, the Communist Party must secure predominant in 
fluence in trade unions, factory councils, cooperative 
societies, sport organizations, cultural organizations, ete.” 

“It is particularly important ... to capture the trade 
unions ‘ 

‘To work in reactionary trade unions and skillfully to caf 
lure them, to win the confidence of the broad masses of the 
industrially organized workers, to change and ‘remove from 
their posts’ the reformist leaders, represent important 
tasks in the preparatory period.” 

“It is the bounden duty of every Communist to belong 
to a trade union, even a most reactionary one, provided 
it is a mass organization. Only by constant and persistent 
work in the trade unions, and in the factories . . . will 


it be possible . to win the industrially organized work 


ers over to the side of the Party.” ® 

and the Party must, more than ever, and in a new 
way, not merely in the old way, educate and quide the trade 
unions; at the same time it must not forget that they ar« 
and will long remain a necessary ‘school of Communism,’ 
a preparatory school for training the proletarians to e 
ercise their dictatorship ' 

“Every sacrifice must be made, the greatest obstacles must 
be overcome, in order to carry on agitation and propaganda 
systematically, perseveringly, persistently and patiently, pre- 
cisely in those institutions, societies and associations—even 
the most reactionary—to which proletarian or semi-proletarian 
masses belong. And the trade unions and workers’ coopera 
tives... are precisely the organizations in which the masses 
are to be found.’ 

“It is necessary... if need be. to resort to all sorts 
of stratagems, maneuvers and illegal methods, to evasion 
and subterfuges in order to penetrate the trade unions, 
to remain in them, and to carry on Communist work in 
them at all costs.” ® 

“The Communists in Western Europe and America 
must... penetrate into the unions, societies and casual 


meetings where the common people gather, and talk t 
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reste and conservationists who are 
concerned with the most efficient utilization of 
our supplies of energy may see reason for en- 


couragement in the news that a fuel-oil-fired vic- 
tory ship has been converted to 


coal-fired collier. The SS. Oakey 


L. Alexander has undergone this 
change preparatory to her first 


voyage as a part of the Pocahon- 
tas Steamship Company’s Atlantic Coast coal car- 
trying fleet. The SS. Oakey L. Alexander is the 
first modern American ocean going vessel to be 
converted from oil to coal. The change was made 
because the owner found that it would be more 
economical to operate with coal than with oil. 
The fact’that the ship is intended to handle coal 
as a regular cargo is of course an important factor 


Oil to Coal 


Conversion 


in the economics involved. 


i A recent issue of the General Electric Com- 
pany’s publication, Commentator, L. R. Boulware, 
a vice president who is concerned with employe 
telations within his company, assembles the re- 
corded statements of our ene- 
mies into a rather clear-cut 
explanation of their present 
interests and activities in 
America: 

Many folks must wonder why Communists who come 
under public scrutiny most always seem to be prominent 


in labor union activities. There are some clear reasons 
for this. 
You don’t have to take any beliefs or mere opinions 
) of ours. 
Listen to what Joe Stalin himself says are the reasons. 
ote what has been the teaching of Marx for 100 years, 
F of Lenin for over 30 years. Here are their statements: 
j ‘I think the moment is not far off when a revolutionary 
F oa will develop in America.” 
It is essential that the American Communist Party 


Uncle Joe 
Wants Unions 
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should be capable of . . . assuming the leadership of the 
impending class struggle in America . . . For that end 

. the revolutionary education of the working class of 
America must be placed above all.’” 

“.. the Communist Party must... extend its influence 
over the majority of the members ofits own class, includ- 
ing working women and the working youth. To achieve 
this, the Communist Party must secure predominant in- 
fluence in . . . trade unions, factory councils, cooperative 
societies, sport organizations, cultural organizations, etc.” 

“It is particularly important . .. to capture the trade 
unions . .-.* 

“To work in reactionary trade unions and skillfully to cap- 
ture them, to win the confidence of the broad masses of the 
industrially organized workers, to change and ‘remove from 
their posts’ the reformist leaders, represent important 
tasks in the preparatory period.” *° 

“It is the bounden duty of every Communist to belong 
to a trade union, even a most reactionary one, provided 
it is a mass organization. Only by constant and persistent 
work in the trade unions, and in the factories . .. will 
it be possible . . . to win the industrially organized work- 
ers over to the side of the Party.” * 


“.. and the Party must, more than ever, and im a new 
way, not merely in the old way, educate and guide the trade 
unions; at the same time it must not forget that they are 
and will long remain a necessary ‘school of Communism,’ 
a preparatory school for training the proletarians to ex- 
ercise their dictatorship .. .”* 

“Every sacrifice must be made, the greatest obstacles must 
be overcome, in order to carry on agitation and propaganda 
systematically, perseveringly, persistently and patiently, pre- 
cisely in those institutions, societies and associations—even 
the most reactionary—to which proletarian or semi-proletarian 
masses belong. And the trade unions and workers’ coopera- 
tives . . . are precisely the organizations in which the masses 
are to be found.’”” 

“Tt is necessary ... if need be .. . to resort to all sorts 
of stratagems, maneuvers and illegal methods, to evasion 
and subterfuges in order to penetrate the trade unions, 
to remain in them, and to carry on Communist work in 
them at all costs.” ° 

“The Communists in Western Europe and America 
must ... penetrate into the unions, societies and casual 
meetings where the common people gather, and talk to 
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the people . . . to rouse the thoughts of the masses and 
draw them into the struggle . . . It is very difficult to 
do this in Western Europe and in America . . . but it can 
and must be done.. .”” 

* _. the Communist Party can accomplish its task only 
on the condition that it is highly centralized, that it is 
dominated by an iron discipline . . . that it is guided by 
agroup of comrades at the center, enjoying the confidence 
of the rank and file members, endowed with authority and 
possessing wide executive powers.” ™ 

“In short, the Communists everywhere support every 
revolutionary movement against the existing social and 
political order of things.”” 

“The Communists disdain to conceal their views and aims 
_.. their ends can be attained only by the forcible overthrow 
of all existing social conditions. Let the ruling classes tremble 
at a Communistic revolution. The proletarians have nothing 
to lose . . . They have a world to win.” ™ 

Every one of the 540 words above—so persuasively de- 
sribing the aims of the Communist Party and its intent to 
penetrate and capture unions by strategems, illegal methods 
and subterfuges—was written or spoken by Karl Mark, the 
father of Communism by Nikolay Lenin, the prophet of 
Communism; or by Joseph Stalin, the present head of 
Soviet Russia and of the worldwide Communist Party. 

It is our best information that every Communist Party 
member in America has taken this oath: 

“T understand it to be my constant duty to work for 
the overthrow of the United States Government by force 
and violence.” 

The American Communist Party, on instructions from 
the Russian central headquarters of the Communist move- 
ment, plans to take over a//—as it has already taken over 
too many—American labor unions. Why? 

Because the Communist Party believes that unions— 
it their control at the top can be captured—furnish a 
teady-made agency for the quick crippling of the government 
of the United States, and then its overthrow by violence. 

Communists in America—and those back of them abroad 
—seek to get their agents into top jobs in unions, both 
Mationally and locally; seek to appear to be running “good” 
tions in the members’ interests . . . so that the members 
will be ready in some national crisis to act instantly, and 
unthinkingly, on their leaders’ orders—to America’s ruin. 

That unfortunately would immortalize Marx and Lenin and 
make Stalin commander-in-chief of the world... 

But what about you? 

It is clear that you—and all of us—must be more than 
ever alert to this newly significant danger which Commu- 
nism has brought to our unions as it has to our whole 
national safety. 


—_—. 
12Stalin; 3456 Programme of the Communist Interna- 
tional; 7891011 Lenin; 213 Marx. 


a plastics industry, having well learned the 
Story of “‘too little and too late” in the recent war, 
‘an now report that its products are the country’s 
most available raw materials,” James R. Turnbull, 
general manager of sales for 
Monsanto Chemical Company’s 
plastics division said during the 
Third National Plastics Expo- 
sition in Saint Louis. 

Turnbull continued, that “despite the fact that 


No Shortage 
In Plastics 
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plastics consumption has doubled since 1945, plas- 
tic molders and fabricators are the only large seg- 
ment of American industry not troubled by ma- 
terials shortages.” In 1945 the Bureau of Census 


reported a total plastics and resins consumption 
of 572 million pounds, for 1947 the total figure 


was 850 million, and Turnbull added that esti- 
mates for this year’s consumption are around 1500 
million pounds. 


€ enencertesi with growing public resent- 
ment over the smoke nuisance in densely popu- 
lated areas, power users are rapidly falling in line 
to adopt measures which mitigate the evil, and 
which also often pay handsome 

‘ dividends in fuel economy. The 

Cleaner Air, line up of manufacturers of 
Fuel Savings power equipment behind this 
movement is to be a major fea- 

ture of the forthcoming 18th National Exposition 
of Power and Mechanical Engineering which is to 


be held soon in Grand Central Palace, New York. 
Universal demands for more power are matched 


only by the efforts of manufacturers to supply 
equipment which will convert and apply energy 
at higher efficiencies. Progress in power plant de- 
sign is measured in terms of these improvements 
in over-all efficiency. Expansions and modifica- 
tions in power demand, however, often have the 
end result of inflating fuel requirements needlessly 
and out of proportion to the power increases. 

It is this situation which has made anti-smoke 
drives in many localities of real benefit to the 
users and generators of power as well as to the 
general public. For example, one exhibitor of an 
electronic control system that is actuated by vary- 
ing smoke density, is able to cite case histories 
showing fuel savings of 14 to 20 percent, simply 
through automatic control of the fuel-air ratio. 
Such equipment is familiar enough in its applica- 
tion to central stations, but instruments are now 
available for use in smaller industrial loads. 


» 
Surprise nationwide deliveries of 
chemicals by rail, Celanese Corporation of America 
is now operating the first tanker facilities for the 
shipment of formaldehyde by water. From new 
storage capacity at Corpus 
Christi, seaport for the plant 
at Bishop, Texas, a tanker 
equipped with especially insu- 
lated stainless steel compart- 
ments is now regularly carrying formaldehyde 
eastward to New Haven, Conn., for storage and 
reshipment by tankcar to Eastern consumers. 


Formaldehyde 
By Water 
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J. G. NELSON, Consulting Engineer, Houston 


Lvrzoruser of the design of 
pressure vessels in the petroleum in- 
dustry affords an example which is 
ythaps applicable to all chemical in- 
dustries. The experience of the early 
operators plus the engineering knowl- 
edge of a plant engineer were com- 
bined to afford advancements in the 
at of, economically and safely, con- 
verting one form of hydrocarbons to 
others forms of higher market value. 
The number of empirical] relationships 
that were discovered, grew to the point 
where scientific principles could be 
applied, and from these applications, 
futher empirical knowledge was ob- 
ined, Expanding knowledge has, of 
course, led to specialization. These 
pressure vessel specialists are process 
designers, operators, and mechanical 
designers. 

This degree of specialization is not 
a unmixed blessing. As the process 
designer is primarily interested in on- 
stream conditions; the operator in flex- 
ibility while on stream, ease and safety 
of bring up and normal shutdown, and 
rapidity and safety of emergency shut- 
downs; and the mechanical designer in 
ufety, economy of fabrication and 
fection, and maintenance; it is evi- 
dent that the know-how of the three 
groups should be coordinated by a 
‘apable engineer, The standard forms 
described herein, cover only a portion 
of that part of the mechanical design 
which considers the vessels as struc- 
lures which are to be designed with the 
most economical use of material as 
limited by safety requirements. 

Since the operating conditions of 
Process plant equipment are often 
‘vere, and since the contents are usu- 
ally highly inflammable, failure of 
ch equipment is an extremely seri- 
‘ts matter. With vessels operated at 
high temperatures, a fire results from 
‘ny leak, and such fires even if small 
" size, are a real hazard. The com- 
Plete failure of a pressure vessel in a 
Process plant is almost always a major 
‘aster with loss of life and heavy 
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PRESSURE VESSELS are the basic equipment of the hydrocarbon process- 
ing industry. Almost all process schemes, whether for oil refinery, nat- 
ural gasoline plant, or petrochemical plant, considered in terms of 
equipment component parts, consist of one or more pressure vessels, 
plus pumps, compressors, piping, valves, control instruments, furnaces, 
heat exchangers, condensers, and coolers. In these vessels the reactions 
and separations of the particular process scheme are accomplished, and 
the balance of the process is largely accessory to these primary process 
steps. Because of their basic importance, and because pressure vessels 
constitute a considerable proportion of the invested capital, engineers 
spend much time on their design, and plant maintenance men much time 
on their inspection and repair. Standard forms that should prove helpful 
in this work are offered herein by the author. . 


property damage. Fortunately, such 
failures are rare. The reliability of 
pressure equipment used in present 
day process plants is well established, 
and the design, fabrication, and main- 
tenance of this equipment has been 
largely standardized, so that much of 
the work is now routine. This is a de- 
sirable state, since not too many years 
back the design of a piece of pressure 
equipment was procedure that leaned 
heavily on the experience of an indi- 
vidual engineer. Under these condi- 
tions some excellent pressure equip- 
ment was built, but there was also a 
high percentage of inferior and even 
unsafe equipment in use. 


Code Is Formulated 

The Unfired Pressure Vessel Code, 
developed under the joint sponsorship 
of the American Society of Mechanical 
Engineers and the American Petroleum 
Institute, represents the combined and 
carefully considered judgment of 
many specialists in the pressure vessel 
field. While the code may not be per- 
fect, and be subject to improvement in 
some details, it must be conceded that 
it has set up standards by which any 
reasonably competent engineer can de- 
sign safe equipment. Safe equipment 
is of vital importance in an industry 
which makes almost casual use of ex- 
treme conditions of temperature and 
pressure. 

Loadings as shown below and as 
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described in W-305 of the code, must 
be considered in the design of pres- 
sure vessels. 
Internal pressure. 
The weight of the vessel and its con- 
tents, 
Wind. 
Impact. 
Superimposed weights. 
Localized stress due to supporting 
lugs, ring girders, or saddles. 
Temperature differences. 


To save time, to systematize pro- 
cedure, and to provide a guide for 
subordinates, many engineers have de- 
veloped standard calculation sheets 
covering various aspects of the design. 
The standard forms described in the 
following is an effort to provide a con- 
venient method for preliminary design 
with a minimum amount of cut and 
try, and for the fina] determination of 
stresses set up by internal pressure, 
weight and wind. Consideration of 
stresses set up by other loadings as 
shown above, and the replacement of 
shell or head strength made necessary 
by the insertion of nozzles or man- 
ways must be taken in each design. 


Procedure Outlined 
The usual procedure of calculation 
for a new design, and the sequence of 
the forms described herein, follow: 
The design and fabrication data are 
segregated. 
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Preliminary thickness calculations 
for shell and head are made. The 
weight of the vessel shell, the op- 
erating weight, and the test weight 
are estimated, 

The wind moments at the bottom 
tangent line, at the base, and at 
any change of plate section or 
diameter are calculated. 

Calculations are made to determine 
the stresses in the shel] and heads. 
At this point if it is found that 
the unit stresses exceed or are 
considerably less than the allow- 
able unit stress, the plate thick- 
nesses are adjusted and the stresses 
rechecked using the new values of 


weight and thickness of plate. 
The skirt thickness is calculated. 
The base ring and anchor bolt lay- 
out is designed. 
A stress summary is made. 


To illustrate the use of the prelimi- 
nary design formulae and to show the 
saving in time by use of the standard 
form sheets, an example is worked out 
below. Following the example, the 
derivation of the formulae are given, 
and also, a suggestion as to opening 
reinforcement that emphasizes the ne- 
cessity of designing for axial stress 
when that is the limiting one, It will 
be evident from the set up, that the 





forms may be used for horizontal Ves. 
sels if the beam bending stress js used 
instead of wind stress, and that they 
may be used for riveted vessels jf 
proper efficiencies are used for the 
joints, 


Example 


Data are given on “Data Sheet.” be. 
low, for the design of a pressure vesse| 
to be used as a reabsorber in a proc- 
ess plant. To illustrate the use of cal. 
culation sheets in vesse] design this 
tower will be worked out by inserting 
known values from this sheet and by 
solving pertinent equations as shown 
on computation forms A through L, 











DATA SHEET 


A) PLATE THICKNESS—(Continued) 


CONTRACT 





Name Mk. 


REABSORBER 
Diameter 36 “£2. 





Tangent to Tangent 20-6 
Length of vessel a to Top Tangent 76 ~ 3“ : 
Seam to Seam 2-0" -AZFO PO. x MIN. 
Heads 2:/ £ZL/P -A7O FO 
psi. 


; Pressure /20 
Design PUREE . 
{50 deg. F. Insulation 2 


Temperature 


Pressure psi. 


Operating { 


Temperature deg. F. 


Test Pressure psi. 
YES 

Radiographed Avo 

82 

NONE 





Stress Relieved 


Efficiency of Joint %o 





Corrosion Allowance 





go: 


Platform _ 28 





Ladder _ __ Plain / 


_ Caged 
Davited 


Gaskets for Manways and Handholes 


Manways Plain 


Hinged / 





Studs for Manways and Handholes 





Internal Bolting 
24 w/ 2 CAPS /TRAY 
Required Downflow Area 
Required Weir Length 

Type of Caps C/@ 9*¥ £4 
Wind Velocity 





Trays @ 7 65 Ibs./sq. ft. 














M.P.H., Wind Pressure on Projected 





Area 32 Ibs./sq. ft. 
A) PRELIMINARY PLATE THICKNESS 
CALCULATIONS 
For hoop tension 
wor +e —— 120 X 36 _ = / a 
— o 2X 1,280 a. 


f= allowable unit stress on welded joint 
=SpX EFF.=/3750 XOQ62 =//, 280 


With Towers of Constant Diameter 
When PD>32Ht, make first investigation for axial tension 
When PD<32Ht, make first investigation for axial compres- 
sion 


psi. 
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PD =/20 X36 =4320 32Ht = 32 X70.5 X0.375 = 846 
For axial tension at the bottom tangent line 


Herr = height in ft. between tangent lines 
w = wind press., p lbs./sq. ft. for towers with plain ladders 


w= pLP TI) for towers with caged ladders 




















, 
oe yh ey, ) a 
Ww ‘sa 47./ Ibs./sq. ft. 
2 
2wH*rr ; PD 2 X47./ X70.5° 4 /20 X36 
_ #D 4% 36 4 
te + 4H. 1,280 +4X7O5 
— 4/40 +/080 — _3220 ‘try £ Pl 
11,280 +282 /1, 560 '§ 


If ta is larger than ta, ta plus the corrosion allowance shall 
be used throughout the vessel. 


=e 


If ta is larger than ta, ta plus the corrosion allowance ma 
be used throughout the vessel. 
Pl. = ta + corr. = + , try Pl. 


or, the plates may be stepped, using the plate derived from 
tu at the top and from ta at the bottom. 


For distance down from the top tangent line that a thick: 
ness is good for, when the thickness of the top section ts that 


Pl. = ta + corr. = = , try Pl. 











required for hoop tension, use 
Pl. 
’ 44y 16+ ‘se 
—o—a iy 
Dt 


_ = = ——Ft. 





For distance down from the top tangent line that a thick 
ness is good for, when the thickness of the top section » 
greater than that required for hoop tension, use 


3 PL. 2.55w / «PD 
“abe 4t +y 25 ( tf =r) 
Hry = 























1.28w | 
y D ee 
255% F717 aii 
ax VS, | ——————— 90. 375 X1/,280-10 
ma 0.375 + 36 
36 
_ 4S +V334x3150 _/044 62.3 





1/67 
TRY 7-96 SHEETS + SOFT 


4 @7 
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N OVem hy 





For s 


co 


For co 


col 


C) P 


Use t 
from a) 
whichey 


Shelf 7 
A? 


Heads 


Skirt 3 
4 


Internal. 


Tray Sup 


Base Top 
Base Bott 


=="”—__ 
——— 


t 


Y, 





rs 











ney 


the 


ders 


Pl. 


shall 


from 


hick- 
that 


hick- 
on 18 


















t= 


For fanged and dished (no seam) 
_ PRW _ 


"F 2Sp 


corrosion allowance 


For conical (no seam) 
PD. 


B) PRELIMINARY TOP HEAD THICKNESS 
for semi-ellipsoidal (no seam) 


PD.V. — 
2Sp 


corrosion allowance 


D) VESSEL WEIGHT—(Continued) 


Base Stiffeners . =e 








Insulation Ri = /50 
120x36.2 =0./93 inches. nsulation Rings 
/6,939 plus6 percent =/79OO Ibs, 

= Z Nozzles = /42 
“i sie Manways = /70 

Handholes — 

_ Miscellaneous = 

say Pi. = 





3/2 plus6percent= 330 Ibs, 
Estimated Weight of Complete Steel Shell= A3,230 Ibs. 





< 2Sp cos 


corrosion allowance 


C) PRELIMINARY BOTTOM HEAD THICKNESS 


Use the required thickness of the bottom ring as determined 
from axial stress, or the value obtained by the Code formula, = 


Antanas E) EQUIPMENT WEIGHT 





_ Insulation @ 40 Ibs./cu. ft. = 
say Pl. a st * 70.5 « ¢O = 3500 }ps, 








Fireproofing 








whichever is larger, plus the corrosion allowance. Steel Platforms @ 33 Ibs./sq. ft. area 


t= 








"Pl. 26x33 






























































= $30 
D) VESSEL WEIGHT Ladders 25 lbs./lin. ft. for caged 
we 2b «56. = 8 7/s50)lbs. 10 Ibs./lin. ft. for plain 
Shell i m- 26*73 — /830 
87m 5 =/4 =—2720 i 
Sr = /67 Piping attached to shell = 
Heads /@,. an 
x BH. = 267 = 
Skirt 2 od - =/720 a J 
24 TRAYS #0 3 =/6/0 Weight of complete steel shell 6260 
230. 2h2*765 = 740 (previous computation) /8239 
Internal Plate Work = : : : : 2¢4¢90 
lO.C.2.1KB.2x7265 = {32 W:= Erection or Dismantling Weight 
483.8.062%2*765 = 489 Removable trays (incl. caps, bolts, etc.) 
_ 48x39 = ¢32 
oa Operating Liquid 97/5 *0.24 x 62.4x07«2¢ = /@50 
Tray Supports 2¢, 0 BARS @L70 = F/ = 2280 
$8 BOLTS@O0.32 == /45 We = Operating Weight 267 70lbs. 
Base Top Ring = Weight of test water 74/5 *x70.5*62.4 = 3/209 
Base Bottom Ring <9 0. x 3070«/ p= 585 W:= Test Weight 5737 OAbs. 
F) WIND 
TZ. grAror tive 
— ; 
P = wind load per sq. ft. of flat surface = ¥5.7 Ibs./sa. ft. 
. p=0.7 P= pressure on projected cylinder = = 32.0 Ibs./sq. ft. 
‘ 
D;* or D.*= effective width of shell + insulation + allowance for piping. 
> a 
<I D,?7= (36r4) 4 = 3S. 
D7? = = ft. 
Wind Shear Wind Moment 
> WIND OV SWELL 
Shell = D;, x p p 4 Hi: x hie 
Y, 
3.33 % 32.0 * 76.25 = 8/090 ns 38./ = 308,000 
Th. < Vapor Line (if over 12 in.) x hy 
A ii ag R = as = 
wN Platforms @ P Ibs./lin. ft. 
G* 45.7 = 274 X 73. .%  2@2@0066 
































\ 

















xX 
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F) WIND—PLATFORMS—(Continued) 















































= , 4 = 
= x = aa 
= 4 = 7 
= 4 = 
Trolley Beam and Support —— 
= - ad 
= x = ay 
Ladder@ {pide lin fife 
45.7 * 76 = 34280 X 38 = /32.00c 
_ 4 _ 
Miscellaneous 
= x _ 
x — 
-- x - 
= x = 
“= x = 
a = 5 = 
= x = 
V = Total wind shear = 4,854 
M*® = Total wind moment at base =460, 000 ft. Ibs 
M™= M® — hr (V — 0.5wD,*h) 
= 460,000 ~— 5.75 (1/,854 -O.5 * 47/x 2.33575) =394, 300 ft. Ibs 
Wet. at Y — Y ( 56-O from top tangent) 
Shell 8/50 
T.H. /67 
2/ Trays and Pl. Wk: 17745 
Manway 1/70 
10,262 X1.06=— / 0900 lbs. 
Equipment weight = 6260 Sr = 4970 
Removable trays and operation liquid = 2000 
‘7,870 Ibs. 
Moment 
Shell 333X% 32 X56 X 28 = 767,000 Stl 
Platform 272 xX 53 = /4,500 
Ladder 457X56 X28 = 7/,600 


if (ae? 
253,/00 


W.7=57970 —V/720 +852 )=55,400 lbs. 


Petroleum Refiner—V ol. 2/, 


ft. Ibs. 


No. Il 






Ta (co 


Maxim 


me. 
d 
a 
( 


Tu (ce 


Maxi 


NO’ 
less tl 
Stresse 


Minin 


Stress 


Nove 








¢) SHELL STRESS AT BOTTOM TANGENT LINE 


























~~ at=area within o.d. of shell at B.T.L. = /075 sq. ins. 
ia (f=cire. on o.d. of shell at BT.L. = 116.2 ins. 
ao W2= operating weight at B.T.L. 
et = 26,770 — (267+/720+738) = 24000ps. 
a. = x =+ 1060 
4 4 
rs 12M™ _ 12X 394300 _ , 44/0 
AS 1/075 + 5490 
O0C Ww: —_— 24000 a 206 a 
oa CF 16.2 
eed. Ta= 4284 ibbs./lin. in. 
12M™ _ 
alii! = + 4410 
7 Ww" — 
=k y= + _206 
= 4 Ca = + 46/6 Ibs./lin. in. 


—— IB 1, (code) = a — /20 X AEF = 2/90 Ibs./lin. in. 





Ta, Ca or Tu — S528F = 10,850 psi. 
o.s 


Maximum unit stress = ; 


H) SHELL STRESS AT CHANGE IN PLATE 
SECTION or Diameter 56 Feet from T.T. 


A.'=area within o.d. of shell at Y = /O6/ sq. in. 
___@ C'=circ. on o.d. of shell at Y = 18.5 sq. in. 
ft. Ibs W:'= operating weight at Y = /7900 Ibs. 


M'=wind moment at Y 253,000 ft. lbs. 











ft. Ibs 
on x aa 
7 sence MED: MD 
12M" — 12X 253,000_ 4, 3040 _ 
A, /06/ + 4/20 
Ws} — /7900 = 
— — quam. GD GD / 
C," W5.5 oan . 
Ta=+ 39685 \|bs./lin. in. 
12M* 
—- 
WwW:* __ 
cant 
(ase 4 Ibs. lin. in. 
Tu(code) =ADe = 220 X3698— 2/35 _Ibs./lin. in. 
Maximum unit stress —_Ta, Ca CaorTx — 3965 =» seoPsi. 
t 0.375 ‘ 
NOTE: If the above stresses exceed or are considerably 
‘ss than f, the plate thickness must be adjusted and the 
Stresses rechecked. 
I) BOTTOM HEAD CHECK 
Ibs = ; 
Minimum thickness of tangent section 
= a , or t (code). (See Forms G and H.) 
Ibs. Stress in head due to axial tension 






Ta ; 
=a ee EL = 10,550 PS. 
0.5 





J) DESIGN OF SKIRT 
(Uniform Diameter and Thickness) 


Subscripts denote condition (2 for operating and 3 for 
testing). 

Superscripts denote plane (B for base ring and T for 
tangent). 

A =area within o.d. of skirt. 

Circ. = circumference on o.d. of skirt. 









































Operating 
2M ax 12 X S6CG00 _ aMe 
a 
wr 26770 | 220 
circ. 42a/ a A A 
C2 = 96° jbs:/lin. in. 
12M™ _ 12X 394300 _ 
lic 77éE cea 
Wr aot =# 196 
circ, 4 Fis ee creame 5 
C7 =-° #268 Ibs. /lin. in. 
Testing 
ke —4+ 4740 
Ww.* —_ — + FBO 
circ. -—_—_—_—____ 
= S220 ibs./lin. in. 
1M" =+ 4¢O070 
WwW" _ 55,400 _, 458 
circ. /2/ — 
C:.?7 = #528 \bs./lin. in. 
C.® w > ge e 
— . =-@ = d. > *,or 
767 OSE °: OF Sees = OSS 
T 


a 
Use largest value of t, say Y FL 
Maximum unit stress in skirt PI. 














_ _ C _ £960 or s 
Operating = -— > O78 6620 P 

. , zo : 

Testing = a = e = 6960 Psi. 


K) DESIGN OF BASE 


I = length of cantilever in inches. 
Ao.a. = area within o.d. of base ring. 
Aya. = area within i.d. of base ring. 


























Operation 
*12M _ 12x = + Ibs./lin. in. 
Asx 
* W: — =+ 
Csx 
B:= £4960 |bs./lin. in. 
Test 
12M — . . 
Aan oe + Ibs./lin. in, 
W; pe =+ 
Csx ea 





B= 4220 \bs./lin. in, 
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K) DESIGN OF BASE—(Continued) 





, ; . B, ~ Bs 
A at dth of bas Sas , ——- = 
pproximate wi oO e ring or 625 
4360 — ” / ” ° 
= , useot wide. 
z00 ag93 i 


Approximate thickness of base ring = ts = 0.32L 
(Inside or outside cantilever, whichever is greater) 


L) ANCHOR BOLTS—(Continued) 
Ts=— 3296 I|bs./lin. in. 
For/6 Bolts 


TsCe 
12,000 * N 


—JI296 X/F/ 
12,000 XK /6 





Area of one bolt = 


= 242 sq. in., use 2z : bolts, 


























tp 0.32 X425 —/68 ”, use/# “ Stress Check 
_— TaCe —3296 X/4/  — 9620 06 
Check stresses after ring layout N X Aru 4/6 X3.02 = 
. : B:Csx 
Bea (operation) = & = a 
earing (operation) a 
426@0%/2Z/ = gag; psi. VESSEL DESIGN SHEET 
(247 
Bearing (test) = S. —=__BrCax = Date — 
a, CONTRACT ——— 
T6208 12/ = SO7 psi. ‘ 
gia NAME AEASBSORGER 
Bending (operation) = 3XSXL' — 
tn” Loading 
2 
3 X48/x 525" — jy 950 psi. /2O psi. Internal Pressure. 
75 = . , ’ 
~ 7 32 = \bs./sq. in.Wind pressure on projected area. 
Bending (test) —3XSXL' — : 
ts” Stress Summary psi. 
3 X507 «525° — 1650 psi iz TOP HEAD 6980 Code Formula 





1 Ww2B 
* These values are the same as -——_— 


cire, 


L) ANCHOR BOLTS 


Ae = area within bolt circle, square inches. 
Ce= circumference on bolt circles, inches. 


Wws38 
i ————(See Form J.) 
cire, 


Oolw 


e 
4 


£4” BOTTOM HEAD 4360 


12,000 psi. = allowable stress at root of thread. 


N = number of bolts. 





2 LDA 
12M_ = -f 12 X46« V+ 9 472 
As S9Cc 
3 oe 24,500 —— 
C; 4G/ - 


DESIGN NOTES 


Standard Calculation Sheets for 
Pressure Vessels 


As set up in the forms for checking 
stresses, and in the derivation of for- 
mulae for approximate thickness, the 
elastic strength under compound stress 
is determined by maximum principal 
stresses. This has been done because 
the “Code” does not allow the use of 
“true stress” for hoop tension, and be- 
cause some customer engineers will 
not allow the use on the longitudinal 
axis. 

From the set-up in the form (Forms 
G and H), the “true stress” may be 
found by subtracting from the axial 


PD 
stress shown, the amount ——, or 


0.3PD - 
2 





For Vessel Shell of Constant Diameter 


Axial tension is determined (as a 


90 {570} 


Ibs./lin. in. 


Top Section 


Bottom Sectiong 380 


S-~—s SKIRT PLATE 6620 


VESSEL SHELL 


5820 Code Formula; 


10,550 Axial 7E/VS/0ON 
Code Formula; 
/0,580 Axial 7TEA/S/OAN 


Code Formula; 
TENMS/ON 


Axial Compression 


/OS58E8O Axial 


during OPERATION 


BASE RING 


Bearing Zgo during operation; 
Bendingogo during operation;/3, 790 during test 


Me 2° ANCHOR BOLTS #620 


4/0 during test 


during erection 


or dismantling 








worst condition) with design pressure, 
operating weight and maximum wind 
pressure. 

Axial compression is determined (as 
a worst condition), with operating 
weight and maximum wind pressure 
but with no internal pressure. 

The values obtained are to be 
checked against those obtained by 
using erection or testing conditions. 
From the values shown on Forms G 
and H this can usually be done by 
inspection. 


Derivation of Approximate Formulae 
for Preliminary Plate Thicknesses 


Hoop Tension 
The principal stress of hoop tension 


— for thin cylinders. 


=“, 

Using the “Code” formula, we have 

ta = ee (1) 

where Dm» mean diameter and f= Sp X 
efficiency. 





Axial Stress 
P «z Mc 


Axial unit stress, f—=——_— + (2 
A I 


For Axial Tension on the Windwari 
Side 
Pp F — 
—{ comprises the compression «ut 


to the weight and the tension due 
the internal pressure. 


M P ‘ . 
- 7 is the tension due to the wind 
moment, 


Using the approximation At as tle 
section modulus of a thin cylinder: 
where A is the area within the 0.4. 0 
the shell and t is the thickness, we ha'® 

i PD 4 M jv 

circ. X t 4t AR 

The weight of the shel] only ™ 
terms of height in feet is 


circ. X tX H X 12 X 0.283 = W, Ibs 
and using 0.333 rather than 0.28 ® 


a closer approximation of the 








veigt 
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tower 
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tower: 
M 
‘At 
For 
arran} 
cut ar 
Sul 
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solvin 
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bolts, 


psi, 


dwart 


n due 


lue to 
wind 


as the 
inder: 
».d. of 
e have 


(3) 
ly in 
Ibs. 


83 a8 
total 





‘0. I! 











weight, we have 
= 4H psi. 

The moment in terms of height and 
diameter, when w equals the equivalent 
yind pressure on the projected area of 
the tower, is 


. D WF ee . 


If w= W.L. (wind loading) for 
towers only, or for a tower with plain 
ladders and w= —— Or) for 
towers with caged ladders 
M — wDH’X 12X4 _ 


At 247D"*t 


2wH? 


Si. 
TDt ? 





For towers with unusual platform 
arrangements, w may be estimated, or 
cut and try methods used. 

Substituting the above values of 
weight and moment in (3), 








, PD 
=-—4H +—— _ 
' ta OT “ep ) 
solving for t, 
2wH? PD 
_ 7D * 4 (5) 
f+ 4H 


When the plate size for the top 
section has been calculated for hoop 
tension, and it is desired to find the 
approximate distance from the top 
tangent line that the plate is good for 
in axial tension, the value of 0.5f may 
PD 


4 
substituting in (4) 


be used for 





ea e 2wH? 
(=~ 4H +05¢4+-2WH" 
= 7Dt ~ 
rearranging and simplifying 
4+y 16 +401 
i= aie out 
rs yy 
7Dt 


When the plate thickness for the top 
“ection is given (and is greater than 
that requires for hoop tension), and it 


§ is desired to find the approximate dis- 


lance from the top tangent line that the 
plate is good for, solve (4) for H. 


4t 44) 16r —4(2¥-)( FD _ st) 
qH=_ me aa TD a se 
_ ae. 
TD 








l6t? will be such a small amount that 
itmay usually be neglected. Therefore 


_ +258" (¢-22) 


H= 4 
1.28w 
D 





(6a) 





For Axial Compression on the Lee 
Side 


P 
“A 88 used in (2) will be the stress 


due to weight only, as the tension due 


November, 1948—A Gulf Publishing 


to internal pressure is not used. It is 
obvious that the tower pressure may 
be zero when the wind load is a maxi- 
mum. Therefore 


ial 2wH?’ 
f= 4H ae _ (4c) 
and 
_ 0.637wH? 7) 
D(f— 4H) 


For Critical Stress Change 

To determine the point where the 
critical stress changes from tension on 
the windward side to compression. on 
the leeward side, we have 


Tensile stress se eins PD + _M_ 
Ct 4t At 
(3) 

- . W M 
C ssive stress —=—~— om: (2 
ompressive stress Ct =o - (8) 


At the point where equal stresses 
are set up 


W ,PD, Mw M 
Gta ah G@* he 
PD _ 2W 
therefore - a 2 
and as —Y-= 4H (approx.) 
PD = 32Ht (9) 


Relation Between Wind Moment at 
Base and At the Bottom Tangent 
Line 
As set up in the standard sheets, the 

moment and the shear due to the wind 

is calculated to the base of the tower. 

The moment at the bottom tangent line 

is readily found by applying a condi- 

tion of equilibrium to the moments 
about the plane of the tangent line. 


=M = M?—vh+ Wh _ yr=0 


< 


M™= M? +h _ vh 


low the ring, when using a seamless 


head, 


Skirt Thickness 


The skirt loading is calculated with 
operating weight and full wind pres- 
sure; and, with test weight and full 
wind pressure. 

For a cylindrical skirt of normal 
length, welded to the bottom head, the 
critical stress will usually be the shear 
value of the weld. The “Code,” W-333, 
allows a stress in shear of 80 percent 
of the stress in tension times an effi- 
ciency of 54 percent. Thus the allow- 
able stress in the weld for A-7 plate is 

13,750 X 0.80 * 0.54 = 5950 psi. 

The Standard Sheets are set up to 
use this value for the operating condi- 
tion and a value of 50 percent higher 
for the test condition. 

The load per lineal inch for any 
part of the skirt will be 

M W 

A + C 
with the moment and the weight taken 
at the plane investigated. 

From the calculations of stress in 
the skirt plate, the necessity of re- 
inforcement of openings, or the amount 
is readily determined. 





For Base Width and Thickness 


It is assumed that the total shear at 
the bottom of the skirt is distributed 
uniformly by the base ring to the 
foundation. The bearing will then be 
the total vertical shear divided by the 
area of the ring. 

For preliminary calculation of 
“width of ring,” the area will be 
taken as the circumference of the skirt 
multiplied by the width. Therefore as 


=M"+h(42—v )or, M"—h (V—0.5Wh) 


W in the above is the total] load per 
foot of height due to wind, and there- 
fore, using the nomenclature used in 
Form F we have 
W = wD" 
..M™ = M?—h (V—0.5wD*h) 
(4b) 


Bottom Head 

When the critical stress is axial, 
the tangent section of the bottom head 
must be the same thickness as that re- 
quired for the shell at the seam be- 
cause the allowable unit stress has 
been calculated from an efficiency of 
the seam weld. If the tangent is upset 
or if a ring is welded to the tangent, 
the full value of the plate allowable 
stress may be used for the section be- 
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Approximate area = Csx X width 
and the vertical shear per inch of 


circumference is——— 
Ircu e el “ +. 


the approximate width is 
W M 
C + A inches 
b allow. inch of circumference 
Form K gives B, and B, for vertical 
shear values in lbs./lineal inch for 
operating and testing conditions re- 
spectively. Using the values of bearing 
of 500 psi. for operating and 625 psi. 
for testing, we have 








‘ . = - Bs 
A t dth =——— —- 5 

pproximate wi 5 ,or 625 
whichever is larger. 


For preliminary calculation for 
thickness of the ring, a bearing value 
of 500 psi., an allowable stress in 
bending 15,000 psi., and the outside 
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or inside cantilever, whichever is 
larger, will be used. 

Using L for the larger cantilever, 
and considering a one inch wide strip, 
we have 
500L? 

? 


- 


Bending moment - 


Section modulus = 


using 15,000 as the allowable stress; 
500L? 6 
—_ 


_ 


t 


15,000 = *< 
and therefore, t _ 0.316L 
Vertical shear in the base ring 

should be checked, but will rarely be 

a limiting factor. 
Actual bearing as determined after 

the base ring has been laid out, will be 


— 
During operation, Bs Csk = Sa 
Ao.a. “ia Ata. 
During test, Bs Csx S; 
As.a. — Ata. 


Bending stress should be checked 
for both cases. Use for allowable stress 
for operation, a value of 15,000 psi., 


and for testing 18,750 psi, Thus 
3S. L’ 


BL Hee 


3S; L’ 


3—- CF 


t? 


For Anchor Bolts 


The worst condition with respect to 
anchor bolt stress is during erection or 
dismantling and with full wind load- 
ing. Therefore 
Maximum Tension/lin.in, = — - W: 
C B.C. 
Using an allowable stress of 12,000 
psi. at the root of the thread and rep- 
resenting the number of bolts by N, 
we have 
Ts.o. X Cr.c. 
12000 & N. 
After selecting a commercial size bolt, 
check the stress. 

Tr.c. X Ca.c. 
N X Arnp 


Area of one Bolt = 


f 





Azn.o. 





Opening Reinforcement 

The minimum requirement for rp. 
inforcement will, of course, be tha 
required by the “Code.” 

“Good design” will, in most cases, 
replace the strength lost in the vessel 
plate without consideration of corto. 
sion allowance, or of the plate’ exces 
above that required for design condi. 
tions. This will usually eliminate the 
possibility of having the strength of 
the reinforcement become the limiting 
M factor under changed operating 
B\ *.* 
conditions, 

Care must be used in design. 
ing vertical tower openings. The “Code” 
requirement for reinforcing is based on 
hoop tension; which condition, is not 
pertinent when the axial stress js 
larger than the hoop tension. 






























Consideration should always be 
given to the fact that W-318.1 in the 
“Code” limits the amount of nozzle 
neck thickness that may be used with. 
out stress relief. 
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Pe Gases 


‘ie interest which has of late been 
accorded the manufacture of acetylene 
from petroleum gases is largely due to 
the solution of a great many engineer- 
ing problems which places three dif- 
ferent processes at our command, each 
of which has its special field of appli- 
cation and each of which promises to 
compete successfully, under proper 
local conditions, with the indirect pro- 
duction of acetylene via calcium car- 
bide. 

Starting with methane, the funda- 

mental reaction involved is: 

At 1250° C.: 

2CH, + 174,000 BTU — C.He + 3H: 

The very large endothermic heat of 

reaction can be supplied in one of 
three different ways: 

A) By electric discharge through 
the gas. 

B) By supplying heat from an 
auxiliary fuel either in indirect 
heat exchange or in a regenera- 

__ tive furnace. 

C) By simultaneously burning 
some of the feed gas by the 

_ admixture of some oxygen. 

None of these ideas is fundamentally 

new. The formation of acetylene by 
all of these methods was reported be- 
fore the turn of the century.”* There 
were several reasons why this process 
did hot attract commercial interest 
until the last decade. Perhaps the main 
difficulties were the unavailability of 
materials which would withstand the 
very high furnace temperatures re- 
quired by these processes, and failure 
‘0 realize the important effect of the 
action time on the acetylene yield. 
“ince acetylene itself is unstable at the 
emperature of operation (1320-1600° 
+), the gases may not be exposed to 
— conditions for more than one- 
undredth to one-tenth of a second. 


A) Electrie Methods 


€ fundamental principle under- 
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DURING recent years, renewed interest has been shown in the manu- 
facture of acetylene from light hydrocarbons. Until now, this essential 
building stone in the organic chemical industry has in this country been 
almost exclusively produced by the interaction of calcium carbide and 


water. 


The importance of acetylene can be gauged from its annual produc- 
tion rate in the United States of 400 million pounds. Some 70 percent 
of this production goes into chemical syntheses, notably into the manu- 
facture of vinyl acetylene (an important intermediate in the synthesis 
of chloroprene rubbers), vinyl acetate, tetrachloroethane, trichloro- 
ethylene, and acetaldehyde. In European practice, acetylene is also 
the raw material for the industrial production of other important com- 
pounds—acrylonitrile, butadiene, vinyl ethers, acetone—which are being 
manufactured in the United States by competitive processes, mainly 
based on the more plentiful supply of olefins. 

Herein are described the three general manufacturing methods with 


data relating to the cost, etc. of each. 


lying all three methods of cracking 
saturated hydrocarbons to acetylene 
is to raise the gas stream rapidly to 
the very high reaction temperature 
and to quench the product after a 
brief reaction period. In locations 
where light hydrocarbons as well as 
cheap electricity are available, electric 
spark or arc methods are particularly 
promising because of their clean op- 
eration and the comparative simplicity 
of the reaction equipment. 

Most of the work along these lines 
has been done in the cracking of meth- 
ane, ethane, and propane. However, 
some patents®:* are concerned with the 
discharge of an electric arc through 
liquid hydrocarbons, claiming better 
yields due to the immediate dissipa- 
tion of heat. 

Two pilot plants are known to have 
been operated in the U. S. on processes 
in this category. One was operated be- 
fore the war by Jasco, Inc., at Baton 
Rouge, La.° The other was operated 
by Schoch of the University of Texas. 
This process has been taken over by 
Houston Oxygen Company.®* 

Details of the Schoch process have 
not been made ayailable. It is stated to 


operate on a natural gas feed, and the 
product gas, before purification is said 
to contain 10 percent acetylene, 40 
percent hydrogen, and 50 percent 
methane, One and one half pounds car- 
bon black are produced as a byproduct 
per 1000 cubic feet natural gas. The 
power consumption is 5.5 kwh, per 
pound of acetylene. All of these per- 
formance data are very similar to the 
electric arc process of the I. G. Farben- 
industrie which is known in greater 
detail.® 

The I. G. process has been operated 
on a pilot-plant scale at Baton Rouge. 
It has been in commercial operation at 
Hiils, a German synthetic rubber plant, 
which had a daily capacity of 6.5 mil- 
lion cubic feet 97 percent acetylene.® 

Hiils operated at first on refinery 
gases (mainly ethane and propane from 
nearby coal hydrogenation plants) but 
was later compelled to use a feed of 
92 percent methane. 


Process Described 


The gas passes through electric arc 
converters of the type illustrated in 
Figure 1. The gas enters tangentially 
near the top, flows through slots ar- 
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ranged in the distributor ring and 
passes downward through the center 
of the tube. 

The converters have an applied po- 
tential of 7000 volts and can each 
handle 100 mcf. per hour methane. 
The length of the arc is critical as it 
determines the reaction time. The mean 
gas temperature in the are has been 
estimated at 1600° C. The reaction 
time is somewhat greater than .01 
seconds. 

Immediately upon leaving the re- 
actor, the gases are quenched to 150° 
C. by a water spray in order to dis- 
continue decomposition reactions. 

When operating on methane, the out- 
let gas has an average analysis of 13 
percent acetylene, 52 percent hydrogen, 
1 percent ethylene, 25 percent satu- 
rated hydrocarbons (mainly methane), 
and some carbon monoxide, nitrogen, 
hydrocyanic acid and diacetylene. As 
in the case of the Schoch process, 
about 3 percent of the methane in the 
feed is converted to carbon black. The 
carbon black is carried out of the re- 
actor as a fine dust, and the product 
gas must be thoroughly cleaned by 
successive cyclones, water scrubbers 
and bag filter towers. 

Operation on ethane and propane is 
more favorable and a product gas con- 
taining 15-16 percent acetylene can be 
obtained. This increase in acetylene is 
produced mainly at the expense of the 
saturated hydrocarbons. The produc- 
tion of carbon black is lower than for 
methane cracking and the over-all 
processing cost is considerably lower. 


B) Pyrolytic Methods 


The power consumption of electric 
discharge methods is about the same 
as for the manufacture of calcium car- 
bide (on the basis of unit weight of 
acetylene). Processes of this type are 
economical only in locations where 
cheap electric power as well as an in- 
expensive source of light hydrocarbons 
is available. 

To remove this dependence on cheap 
electric power, attempts have been 
made to supply the heat of reaction 
by the combustion of an auxiliary fuel 
either in indirect heat exchange or in 
a regenerative furnace. No commercial 
installations of this process are known, 
but promising pilot plants have been 
operated by Tennessee Eastman Cor- 
poration in the U. S. and by Ruhr- 
chemie, A. G. in Germany. 

Regardless which hydrocarbon is 
used as feed stock, the cracking re- 
action results in an increase in the 
gas volume, 


A 

2CH. > C:He+ 3H; 
A 

CH. —> CsHe+ 2H: 
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Figure | 


Electric Arc 
Converter 








From thermodynamic considera- 
tions, it is therefore apparent that the 
reaction is favored by a decrease in 
partial pressure, This may be effected 
either by vacuum operation or by dilut- 
ing the feed stock with an “inert” gas. 
For this purpose, steam, carbon di- 
oxide, hydrogen chloride, and other 
easily removable gases are, of course, 
most ideally suited. The main disad- 
vantege of vacuum operation is the 
cost of later recompression. The injec- 
tion of diluent gases, on the other 
hand, increases the required heat load. 

The Wulff Process studied by Ten- 
nessee Eastman Corporation®*° is op- 
erated at a slightly positive pressure. 
The feed stock is diluted with steam in 
the ratio 1:6.5. 

As is true of all the cracking proc- 
esses here described, lower acetylene 
yields are obtained from a methane 
cracking stock than from the higher 
homologues. The reason for this is 
readily deduced from the greater ther- 
modynamic stability of methane. 

When operating with methane, the 
reaction temperature is 1450° C. A tem- 





perature of 1250° C. was found to be 
sufficient for ethane, propane, and 
butane. In each instance, the total re 
tention time is approximately one 
tenth of a second. 

Operating with a butane feed, the 
product gases contain 15.4 percetl 
acetylene and 18.3 percent ethylene 
The acetylene yield in single-pass op 
eration is 27.5 percent. By recycling 
all the non-acetylenic hydrocarbon 
after purification, this can be raised 0 
52.3 percent, 


Cost Defeats One Approach 


Attempts to attain the required re 
action temperatures by indirect het! 
exchange through carborundum tube 
were made, The reaction tubes pas 
through a furnace constructed of high: 
alumina refractories. Heat was SUP 
plied by the combustion of a highly 
preheated hydrocarbon -hydrogen-#" 
mixture outside the tubes. At the vel! 
great gas velocities employed, a lat 
heat exchange coefficient could be 
tained. Nevertheless, an unduly bi 
flame temperature was required, pl 
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ing an excessive strain on the ma- 
yials of construction. A number of 
onstruction problems were solved 
yith a fair modicum of success. How- 
wer, excessive first investment and 
placement costs defeated this ap- 
proach to the process. 

A more promising solution appears 
rest on the use of a regenerative 
jynace. It was determined that car- 
jrundum alone can be considered as 
refractory material for this service; it 
sone combines the necessary high 
eat conductivity with low thermal ex- 
yansion characteristics and good physi- 
al strength at the temperature of 
weration. The regenerative method 
allows a lower flame temperature than 
indirect heat transfer, 

A typical operating cycle consists 
of 65 seconds for firing, 40 seconds 
for cracking, and 15 seconds for purg- 
ing and valve changing. 

The gas produced by cracking bu- 
tane diluted with steam in a regenera- 
ive furnace contains 14.1 percent 
acetylene and about the same amount 
of ethylene. Some carbon black is 
formed in this process. When methane 
constitutes most of the feed, the carbon 
black formation is copious. This prob- 
km will be considered in greater de- 
il in connection with the regenerative 
furnace of Ruhrchemie. 


Vacuum Operation 


The second approach to the pyro- 
\ytic process of acetylene manufacture, 
vacuum operation, was studied by 
Ruhrchemie and showed good promise. 

Again, a regenerative furnace was 
employed. The feed gas was predomi- 
nantly methane, 

This process is intermittent and con- 
ists of alternate one-minute reaction 
and heating periods in a refractory 
furnace, The reaction takes place at 
1400-1500° C. and at 70-80 mm Hg 
absolute, which conditions have been 
found to give the highest yield of 
acetylene, The heating cycle is carried 
out at atmospheric pressure. 

Besides the desired main «reaction, 
tumerous side reactions take place. 
Appreciable carbon is formed as by- 
product; under the conditions of the 
reaction selected by Ruhrchemie, about 
0 percent of the methane is converted 
0 acetylene while 40 percent is con- 
verted to carbon and 20 percent re- 
mains unconverted. Most of the carbon 
's deposited on the refractory and only 
‘small portion is carried out with the 
*ases. During the heating cycle, most 
ot the deposited carbon is burned to- 
gether with the fuel gas. 

n the experimental plant at Ruhr- 
“ae the reaction furnace was a 
ml 2 feet high x 8.7 feet id. The 

r consisted of a bottom layer of 


fire brick surmounted by special 
alumina plates. The core was encased 
in a double steel wall. 

The process gas passed upward 
through the tower. It was preheated in 
the tower portion while the pyrolysis 
took place in the alumina-packed layer 
where the gases attained the necessary 
temperature, 

The optimum reaction time at 1460° 
C. and 75 mm Hg is 1/100 second. 
The product gases must, therefore, be 
immediately quenched after passage 
through the furnace by the injection 
of a water spray. 

The methane content of the starting 
gas is not critical, However, the pres- 
ence of large amounts of impurities 
will result in a more dilute acetylene 
in the product, and therefore in a 
more difficult and expensive purifica- 
tion, It is, therefore, preferable to use 
a high-grade methane as raw material 
wherever possible. 

A typical product gas of this re- 
action, starting with 99 percent meth- 
ane, has the following composition: 


Vol. Percent 


MEE. vx nwosscagaeacs 15.7 
pe Pee ee 9.8 
DROO INDE Hiss vos cdeic 0.3 
ere ee er 70.7 
pe ee errr €3ai 
RUNNIN «o's siacasas'enwlawiniin <0.1 
Carbon dioxide ......... 0.4 


After quenching, the product gas 
must be freed of dust by washing with 
water, In order to minimize acetylene 
losses by solution in water, this step 
is preferably carried out at the reac- 
tion pressure of 70-80 mm Hg abso- 
lute. This procedure carries with it the 
inherent disadvantage of requiring very 
large equipment. Moreover, it calls for 
high power consumption, not only for 
maintenance of the vacuum, but also 
for the very high compression of the 
gas from 75 mm Hg to 160 psi. re- 
quired for the acetylene purification 
step which follows. 


C) Oxidative Methods 


The third process for the manufac- 
ture of acetylene from hydrocarbons 
supplies the endothermic heat of 
acetylene formation by burning a part 
of the methane feed with oxygen. 

The following fundamental 
tions are involved: 
2CH, — C:H: + 3He — 174,000 BTU 

Within the limits of the water gas 
equilibrium, CO, and H,O are also 
formed. 

Experience with this process, using 
methane, is based on the operation of 
a commercial plant at Oppau, Ger- 
many. The use of higher hydrocarbons 
is possible and results in somewhat 
higher acetylene yields. 


reac- 
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The reaction is carried out in burn- 
ers of special design (Figure 2), engi- 
neered for uniform mixing of the re- 
actants and uniform flow. The reten- 
tion time of the gases in the burning 
zone (at 1500° C.) is about .01 seconds 
after which they are immediately 
quenched with a water spray. 

The operation is carried out at a 
slightly positive pressure. In order to 
reduce the oxygen and methane con- 
sumption, the reactants are separately 
preheated to 400° C. and then mixed. 
A higher degree of pre- 
heating would increase 
the hazard of backflashing in the 
burner. 

The hydrocarbon feed should be 
of high purity since the presence of 
hydrogen or carbon monoxide brings 
on a real danger of backflashing. For 
the same reason, the presence of dusts, 
especially iron dust, in the feed gas 
must be rigorously avoided. For ther- 
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mal efficiency, high-grade oxygen is 
employed. 

The oxygen/methane ratio must be 
carefully controlled—the optimum is 
about 0.65. Too little oxygen will de- 
crease the extent of the reaction and 
oxygen in the exit gas increases. Too 
much oxygen results in reduced acety- 
lene yields due to excessive burning 
of hydrocarbons. 

The acetylene yield is approxi- 
mately 31 percent of theory. A typical 
outlet gas contains: 


C,H. — 8-9% 
CO: — 3-4% 
CH, — 6-7% 
CO — 24-26% 
Hz — 56% 


At the same time .1 to .2 percent of 
diacetylene is present. 

About 11, lbs. of carbon is formed 
per mef. of feed gas. This is carried 
out of the burner as a dust and must 
be removed by methods similar to 
those employed in the electric arc 
process. Some of the carbon gradually 
accumulates on the underside of the 
burner and must be removed from 
time to time. 

Because of the high CO, content of 
the product gas, this process is least 
suited to the production of high-purity 
acetylene and 70 percent is probably 
the economic limit. 


Concentration and Purification 


All of the above processes produce 
acetylene in a concentration of 8-16 
percent. Where a high-grade acetylene 
is required, further processing of the 
product gas is required. In most chem- 
ical syntheses employing acetylene, 
the presence of olefins and higher 
acetylenes is particularly objection- 
able and these must be carefully re- 
moved. 

The basic problems in the purifica- 
tion of acetylene made by electric arc 
and by pyrolytic methods are similar. 
The presence of large amounts of 
carbon dioxide introduces a special 
problem in the recovery of acetylene 
produced by the “partial oxidation” 
of hydrocarbons. 

In existing processes, acetylene is 
generally scrubbed out of the reaction 
gases by water under pressure. The 
use of selective solvents is, however, 
very promising and the data of Kol- 
ler®® indicate that “cellosolve” is par- 
ticularly excellent for this purpose. 
The use of acetone, trimethylurea, N- 
dimethylformamide, and other organic 
solvents has been patented."* 

Figure 3 illustrates a typical scheme 
for purifying acetylene produced by 
electrical or pyrolytic methods. 

It is first necessary to remove diacet- 
ylene from the gas. This can be accom- 
plished by water scrubbing under pres- 
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sure (160 psi.). Because diacetylene is 
much more soluble than acetylene, 
almost all of it is removed from 
the gas while only 25 percent of the 
acetylene is simultaneously scrubbed 
out. The scrubbing water is then led 
to an atmospheric stripping tower 
where a stream of acetylene-free re- 
sidual gas picks up most of the dis- 
solved acetylene, byt only a small 
portion of the diacetylene. The acety- 
lene so recovered is recycled to the 
scrubbing tower. The dissolved dia- 
cetylene is discarded, 

The acetylene-rich gas from the first 
scrubber is led to a second 160 psi. 
water scrubber where all the acetylene 
and carbon dioxide are absorbed 
along with some hydrogen and me- 
thane. The gaseous effluent from this 
tower, consisting mainly of hydrogen 
and methane, is utilized at various 
points in the plant, notably for heating 
the reactor (in the pyrolytic process) 
and for stripping acetylene from the 
diacetylene solution (see above). 
Where desired, this gas may be separ- 
ated by known methods and the hy- 
drocarbons can be recycled to the re- 
action while the hydrogen may be 
used for other synthetic processes in 
the plant which may involve hydro- 
genation, 

The aqueous acetylene solution is 
now depressured to 1 atmosphere and 
all methane and hydrogen is driven 
out of solution by the stripping action 
of a small acetylene stream. The gas 
evolved is recycled to the first diacet- 
ylene scrubber for recovery of the 
acetylene. 


Power Costs High 


By further depressuring the acety- 
lene solution to 50 mm Hg (usually in 
two stages) a pure mixture of acety- 
lene and carbon dioxide is obtained. 
This mixture is recompressed to 1 at- 
mosphere and the carbon dioxide is 
scrubbed out by a caustic solution 


Requirements Per Pound Acetylene 





ployed at Hiils where the diacetylen 
was condensed out of the gas by cog]. 
ing to —78° C., taking special pre. 
cautions because of the explosion 
hazard. 

Acetylene produced by partial oxi. 
dation of methane is purified by , 
similar scheme, However, the costs of 
carbon dioxide removal by caustic 
scrubbing may be prohibitive. It was 
preferred, at Oppau, not to concen. 
trate the product above 70 percent 
acetylene, 


Cost of Acetylene 


In order to be successful, the manv- 
facture of acetylene from hydrocar. 
bons must compete with its production 
via calcium carbide. The economic 
picture depends on the location of the 
plant, shipping costs, power costs, vol- 
ume of acetylene required, necessary 
acetylene concentration, price of coke 
vs. price of methane, and a variety of 
minor factors. 

In general, the picture is most fa. 
vorable when a dilute stream of acety- 
lene serves the purposes of the synthe. 
sis plant. For electric arc processes, 
the availability of cheap electric 
power and hydrocarbons is essential, 
while the main requirement for pyro- 
lytic processes is a particularly cheap 
source of hydrocarbons, 

Oxidative processes depend on the 
availability of a hydrocarbon feed of 
high purity. They are, in general, 
suitable only in plants where cheap 
oxygen is available due to large-scale 
production and other favorable fac 
tors, i.e., where either the acetylene 
production is very large or where oxy: 
gen is employed for other purposes, 
for example in Fischer-Tropsch plants 
A cheap source of higher hydrocar 
bons is usually preferable to methane. 

The accompanying table gives a 
idea of the influence of the various 
factors of raw materials and powet 
cost, 




















POWER—kwh 

For 98 Percent | For Dilute Methane Oxygen Gas Credit 
PROCESS 2He C2He mef. Lbs. MM Btu. 
Disarects> ~~ 
Electric Arc 5.80 5.00 065 sesh 48 
Pyrolytic (Vacuum) 2.95 1.17 118 62 

Oxidative seaseeeee| 1.01 - .06 104 5.7 051 
(790% acetylene) | ee 











leaving 98-99 percent acetylene to be 
stored in a gas holder, ready for use. 

It is obvious that power costs will 
be high in a process involving so many 
gas compression steps and such large 
amounts of recycle gas. For the pyro- 
lytic vacuum process, power require- 
ments have been estimated at 2.9 kwh 
per pound of acetylene. 

A variation of this scheme was em- 





Production costs for acetylene by 
the above cracking processes havt 
been estimated for a plant producing 
1000 pounds per hour acetylene. It 
is assumed that a ready source ° 
quite pure methane is available a" 
that a good supply of water is cheap} 
accessible. The estimate is based ™ 
the costs set forth in the compilatio" 
which follows: 
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Figure 3. Typical Scheme for Purifying Acetylene Produced by Electrical or Pyrolytic Methods. 


Gas (both methane and other 
aoe cents per MM Btu. 

Electricity ....+.-0.4 cents per kwh 

ee 0.25 cents per Ib. 


generated acetylene is estimated at 8.6 
cents per pound. 

These four methods of making acet- 
ylene are, therefore, found to be com- 
petitive. Local conditions will give an 
economic advantage to one process 


Under these conditions, the cost* 
of producing one pound of acetylene 























will be: over the others. The above information 
Cost of Producing One Pound of Acetylene 
Regenerative 
Electric | Furnace Partial 
Arc | (Vacuum System) | Oxidation 
In dilute form 8-16 percent (allowing 15¢ per million 
_ Btu. gas credit for diluent gas).........-.+--++++: 4.9¢ 4.5¢ 4.2 
hh 98 percent concentration............. 7.9¢ 8.0¢ | 
r —s Rca =“ — ee Te Se a aa ——— 
in (0 Percent concentration a ee eee eye: | 6.7¢ 
a So | 
* Includes the investment, at 1948 costs, written off at the rate of ten percent per year. 


The effect of a different cost situa- 
ton for the various raw materials can 
be readily determined from the pre- 
ceding table. 

By way of comparison,:the cost of 
making acetylene via calcium carbide 
ma slightly larger plant (3650 
pounds per hour) has been deter- 
mined. On the basis of coke at $8.75 
per ton, anthracite at $8.50 per ton, 
lime at $8.50 per ton, and electricity 
4 cents per kwh, the cost of the 


may well serve as the basis for a first 
evaluation, 

It should be noted that acetylene 
produced from hydrocarbons usually 
has a purity not exceeding 97-99 per- 
cent. Acetylene generated from cal- 
cium carbide has a higher degree of 
purity, but generally contains some 
phosphine, hydrogen sulfide, and other 
impurities which may be objectionable 
in some catalytic processes. In addi- 
tion to economic considerations, the 


x x 
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*K 


presence and ease of removal of ob- 
jectionable trace impurities as well as 
the desired acetylene concentration 
must therefore be taken into account 
in the final selection of the acetylene 
manufacturing process. 
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—IN PIPE SIZES BELOW TWO INCHES— 





HENRY W. STOLL 


easurement 


Application Engineering Department, Taylor Instrument Companies 


de determination of throat diam- 
eters of the various primary elements 
involves the use of data which numer- 
ically expresses the performance char- 
acteristics of these elements under defi- 
nite flow conditions, This data, in gen- 
eral, is listed for pipes of sizes two 
inches and larger and quite wisely so, 
for information accumulated to date 
clearly indicates for pipe sizes of less 
than 2 inches the futility of predicting 
to any usual degree of accuracy the 
relationship between flow and differen- 
tial produced for any particular throat 
diameter. Herewith is presented a sum- 
mary of the findings of the author and 
his colleagues relative to the prob- 
lems associated with the measurement 
of flows through primary elements 
used in pipes of sizes less than 2 
inches. 


Differential pressure produced for 
various flow rates is generally ex- 
plained using the constant energy con- 
cept as laid down by Bernoulli. In 
briefest form, the equation can show 
the constancy of the potential and 
kinetic energies. 


mv: 


mv 
—— + mgh: 


= 
= + meh; (1) 


Rearranging equation | to read: 
_mv*__ mv; 
2 2 


= mgh; — mghe (2) 
which says that the change in kinetic 
energy equals the change in potential 
energy. As is obvious, equation 2 is 
ideal and when written in final form, 
a coefficient applicable to a given pri- 
mary element is included so as to re- 
duce the theoretical] to the actual. Cali- 
bration checks and field experience has 
quite clearly proved the justification 
of using predetermined constants for 
primary elements in 2-inch pipe and 
larger. However, flow metering in 
pipes of sizes less than 2 inches pre- 
sents increased difficulties, particular- 
ly in determining the accuracy that is 
present. This is largely due to the rela- 
tive higher percent effect which inter- 
nal surfaces, design characteristics, di- 
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Rochester, New York 


mension tolerances and the like exert 
on the flow-differentia] pressure rela- 
tionship. 

Treating this pipe and primary ele- 
ment influence on the energy equation 
(2) as a multiplier, whose magnitude 
is a function of the throat velocity or 
of the upstream velocity, to the kinetic 
energy difference, equation 2 can be 
rewritten 

1 1 


mve " mv; * 
=e = mgh: — mghe 





(3) 


where n is a number whose inverse is 
the velocity exponent peculiar to the, 
flow element. Reducing equation 3 to 
a more useable form (see appendix for 
complete derivation) and further, com- 
bining the velocity of approach factor 
with the overall flow element’s con- 
stant, we obtain 

w (Ibs/sec) = KD.*h"p,*" (4) 
where K is the over-all constant (pri- 
mary element’s coefficient included) ; 


D. is throat diameter in inches; h = 
observed differentia] in inches water 





FLOW MEASUREMENT through | 
| primary elements does not lend | 
| itself to predictable mathemati- | 
| cal expression when carried out 
in pipe sizes less than two 
inches. Instead, coefficient and 
separate exponents applicable to 
differential pressure produced | 
and absolute pressure are estab- | 
lished through tests. The influ- | 
ence of these factors is shown 
on the accuracy of flow meas- 
urement as well as on flow inte- 
gration and flow ratio. Calibrat- 
ing equipment for small primary 
elements is described by the | 
author for both gas and liquid | 
fluids. 

This presentation was before | 
the Instrument Society of Amer- | 
ica at its Philadelphia sessions 





in September. | 








and p, = fluid density (pounds pe 


cubic foot) at flow temperature and 
pressure. Experience to date has show 
that including D, as a separate vari 
able is not justified, for often it is 
practically impossible to provide ; 
true representative value because of 
the small dimensions involved. The 
fore, D,? is included in the evaluation 
of K when the equation is written i 
its final form, The compressibility fac 
tor must be included, however, as a 
additional multiplier to KD,” when the 
flowing material is a gas. Its evalu 
tion is found as described in th 
ASME publication titled, “Fluid M 
ter, Their Theory and Application” o 
page 65, paragraph 186. When th 
compressibility factor is used, eq 
tion 4 becomes 

w(lbs/sec.) = KY D2h"p.’™ (4—a 

In the discussion which follow 
equation 4 will only be used, and ij 
the material metered is a gas it wi 
be assumed that the reader will replat 
the term KD,” with KYD,”. 

The determination of K and n for! 
given metering element such as 
shown in Figure 1 is obtained throug 
calibration runs. Initially the thr 
diameter D. is found on the basis‘ 
the square root law relating flow am 
velocity, The element is: then f 
cated and prepared for test. In ord 
to duplicate the degree of turbulene 
which the element will experien 
when placed in service, the same Rey 
olds number range is used in the ¢ 
brating operation, The test fluid em 
ployed is either water or air depen 
ing on the Reynolds number, ma 
mum flow, and resulting different! 
range. 























Expressing equation 4 in logarit 
mic form 
log w = log KD,? + n logh t+ 
(I—n)loge gy 


we see that a straight line will 
if w and h are plotted on log-log P a 
provided, of course, that KD,’ a 
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NOZZLE TYPE FLOW ELEMENT 


FIGURE 1 


dream density p, remain constant. In 


ids pet liquid flow, p, presents no problem, 
re ang however in gaseous flow, the upstream 
Showil density p, must be kept constant by 
€ Vari means of precise absolute pressure 
n it iM control. The slope of this line is the 
vide aponent n, and it is found after the 
use Oi plotting is completed. Two points 
Therefl vhich are exactly on the curve are se- 
luatiowf™ lected and n determined from the equa- 
tten 10MM tion 

ity fac 

asa vale log w: — log ws 

hen t log h: — log hi 

evalua where w, and Ah, w, and h, are the two 
in {airs of values describing the two 
id Me elected points. If no points are avail- 
on O@able from the curve, they can be 
€n MG chosen at random preferably in sec- 
| GUE tions widely separated and where good 
























radability is obtainable. KD,* is then 


(4—afM found simply by substituting the value 


ollowa (etermining any one point on the line 
and fgg equation 4. Referring to Figure 4, 
it will te slope of the line is .4575 and KD,” 


is 10.3, 

The factors KD,? and n apply ex- 
actly as found if used in equation 4. 
The values h and p, are then the dif- 
feential pressure and upstream density 
respectively of the actual line fluid 
and w subsequently calculated is the 
pounds per second flowing. As is ap- 
parent, w in pounds per second can 
be replaced by volumetric equivalents 
which merely reflects in a re-expression 


replact 


n for 
as i 
hroug 
thro 
asis 0 
yw ai 
fabn 


| orde 


yulenct 

prienct of KD... The author has found that 
Reva uation 4 as written is a good basic 
e caliq@ "ting point and that conversion into 


volumetric flow rate should be done 
only after equation 4 is completely 
lished. Curves can then be plotted 


id en 


epene 






ms ; 
rent "ing flow rate versus differential 
produced. 
_ Typical calibration curves are shown 
gari h Figures 2, 3, and 4. Note the abso- 
ltt adherence to straight line charac- 
. fg "stics. The sudden change in slope 





“ye on Figure 3 appears occasion- 
ane generally occurs in the Reyn- 
slumber range 700-900. The trans- 
rom streamline or viscous flow 
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Figure | shows orifice 
and nozzle-type pri- 
mary flow elements. 
Figure 2 is typical 
calibration curve. 


to turbulent flow does not serve as an 
explanation since the differential pro- 
duced depends mainly on the velocity 
change occurring when the fluid enters 
the throat, Instead, we attribute this 
slope change as well as the attendant 
change in KD,” to a “breaking” point 
where the viscous damping forces no 
longer can exercise their influence on 
the velocity pattern of the flowing 
molecules. The difficulty is totally 
overcome simply by rearrangement of 
pipe size and differential rahge. As is 
evident from these curves, flow meas- 
urement can be successfully accom- 
plished over widely varying Reynolds 
Number Ranges and starting at Reyn- 
olds No. = 171. 


Correction Factors for Use With 
Flowmeters Equipped With Square 
Root Charts or Scales 
With the change in exponent of the 

differential from .5 to any number n, 

corrections must be applied to settings 
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FIGURE 2 


involving flow ratio and flow integra- 
tion. As mentioned earlier, calibration 
curves can be furnished showing flow 
versus differential pressure. If a square 
root chart (hereafter symbolized as 


V chart) or scale is used on the flow 
meter, then the flow equation applic- 
able has the well known form 

w = KiD,* Vhp: (5) 
If.now we read flow as measured in a 
small primary element, the equation, 
as previously recorded is 

w = KDy'h"p?"* (4) 
Assuming a constant upstream den- 
sity, and letting wyax equal flow at 
maximum square root chart position, 
we obtain the equation (see appendix 
for derivation) showing the relation- 
ship between actual flow and chart 
reading 


_V Chart Reading 
Max. V Chart Reading 





(6) 


WwW = WMax 


In the event the medium is compres- 
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sible and the line pressure is variable, 
then, as is evident from equation 4, 
a density correction must also be in- 
cluded. This is accomplished through 
the addition of a pressure pen cali- 
brated in absolute pressure units (e.g. 
psia.) since pressure and density can 
be treated as in direct proportion as- 
suming a constant temperature. If now 
this absolute upstream pressure R, and 
the differential pressure pen Ry are 
both read on the square root section 
of the chart, the flow at any instant 
becomes 
n i-a g 

=n (7) 
Max V Chart Reading 
where wax corresponds to the flow 
when both the differential pressure pen 
and the static pressure pen are at the 
maximum position on the square root 
section of the chart. 

Figure 5 shows the correction to be 
applied to the flow meter multiplier 
based on the use of a square root 
chart for values of n = .40; .45; .50; 
.55; and .60 in the event that the flow 
is being measured on a square root 
chart or scale. 





w= wine 


Flow Integration Using Calibrated 
Flow Elements 


Flow integration is accomplished on 
the basis of the square root law of flow 
and differential. For small primary 
elements which deviate from this 
square root law, flow totalization can- 
not be accurately accomplished except 
through design modification or if flow 
control is available. The error can be 
minimized by first determining an av- 
erage flow rate found either by chart 
inspection or by calculating from the 
integrator reading and time interval. 
Second, find the corresponding chart 
position and obtain the multiplier 
from Figure 5 which then should be 
applied to the integrator total for the 
interval involved. It will, of course, 
be necessary to know the n for the 
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calibrated section and this is available 
from the data included on the calibra- 
tion curve. If the flows are highly vari- 
able, then neither the flow integrator 
nor the square root planimeter will 
prove of much value if n deviates from 
the value of 0.50. 


Ratio Flow Measurement Using One 
Or Two Calibrated Flow Elements 
The term “ratio flow control” means 

that one flow is controlled so as to be 

an exact fraction of another flow. Let- 

ting w, be the variable flow, w, the 

controlled flow and R the flow ratio 
we — Rw, (8) 

Assume that two calibrated flow ele- 

ments are used, each having the flow 

equation 
w: = K,0," (9-a) 
w: = K,0." (9-b) 
where 0, and @, are pen travel ex- 


pressed as fractions of total chart 
travel. The flow ratio controller itself 


actually maintains ratio control of the 
two differential pressure pens h, and 
h, so that 

O. = rO, (10) 
Dividing equation 9-b by 9-a and elim. | 
inating 6, by substituting r@, as shown 
in equation 10, we obtain for the flow 
ratio R 


= _K. rm2@, 22-1 (11) 
1 
Equation 11 clearly shows that the 
flow ratio cannot be held constant over 
the flow range since the primary flow 
pen position 4, appears in this equa- 
tion. Ratio flow control has proved 
successful, however, since the varia- 
tions in 6, are relatively small and 
furthermore data accumulated to date 
limit the maximum value of n, —n, to 
0.20. If n,-=n, then flow ratio is a 
constant over the entire control range. 









Primary Flow Element Calibrating 
Equipment 






Calibration equipment can be ar. 
ranged as shown on Figures 6 and7 
for liquid and gas flows respectively. 
Referring first to liquid calibration, it 
is seen that it consists mainly of a 
supply tank, pressure control, differ. 
ential pressure manometers and man- 
ual flow control valve. By means of 
electrodes and a precision timer, fluid 
transfer rate can easily be obtained. 
The pressure controller admits air into 
the tank so as to keep a constant pres 
sure drop across the flow control valve, 
The standard manometer records the 
differential produced by the primary 
element under test. 


In a system designed for gas cali 
bration, the pressure control keeps 
constant upstream absolute pressure. 
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Calibrating Equipment Using 


The gas is metered using a standard- 
ied volumetric meter and a precision 
timer, The vacuum pump is shown be- 
cause this arrangement is generally 
used only when low Reynolds Number 
flows are encountered. The mass rate 
transfer (e.g. pounds per minute) is 
relatively small but by reducing the up- 
stream pressure, the differential pres- 
sure is made to increase. This is evi- 
dent from equation 4. Leaving the flow 
rate expressed in pounds per second 
constant, any decrease in density 
would cause a proportional increase 
in differential. Since pressure and den- 
sity are in direct proportion, a de- 
crease in line pressure will cause an 
increase in differential pressure pro- 


duced, 


Differential Pressure Manometer 

Requirements 

Basic operating characteristics of the 
differential pressure instrument must 
be considered when using small pri- 
mary elements in fluid flow measure- 
ment, Reference is made specifically 
to the volume change per unit differ- 
ential change feature of the instru- 
ment. For example, if the flow rate is 
changing at a rate of one cubic inch . 
Per second, which causes the flow- 
meter to shift its pen position at a rate 
fequiring one cubic inch per second 








I. Derivations starting with equation 1 and showing devel- 


opment of equation 4. 


The subscripts 1 and 2 denote the measurements at the 3 


ipstream and throat sections respectively. 


2 2 
= oe + mgh; = ~~ + mghs 


Water as Flowing Material 


(bellows compression or mercury 
transfer), then no fluid will flow from 
the metering section until the manom- 
eter positioning is almost completed. 
To overcome this problem, particular- 
ly where flow control is required, ori- 


fices can be included in the manometer 
piping so as to greatly reduce its 
speed of response. This need of such 
restricting orifices can be minimized by 
using differential pressure instruments 
such as the bellows type or force bal- 
ance type which have low volumetric 
changes per unit differential change. 

Unusual care must be exercised in 
the assembly of the pressure connect- 
ing piping because any leak may well 
be a high per cent of the total flow. 
The length of pipe permitted between 
the flow element and instrument can 
follow the currently established stand- 
ards of practice. 

Purge systems are not recommended 
because it is quite possible to intro- 
duce considerable error in the flow 
measurement, The minimum effective 
rate of purge in many instances may 
be an appreciable fraction of the me- 
tered flow which would then cause the 
flowmeter to read an exaggerated flow 
rate. 
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Appendix 
transposing: 


mv." 


FIGURE 7 


Gas as Flowing Material 








mv; 


(2) 


= mgh: — mghe 





Velocity is expressed in feet per second and h is expressed 


(1) 
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in feet of fluid in the line. The quantity passing any given 
point at a specified time must be constant, therefore 
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(2-a) 


veAs = viA; 


where A, and A, are cross-sectional areas in square feet. 
Replacing v,’ in equation 2, with its equivalent as shown in 
2a, we obtain 


3 2 
me [ ange (4 -) | = mgh; — mghe 


If now we let © represent the influence of the pipe and 
primary element as a multiplier whose magnitude is a 
function of the throat velocity (or upstream velocity since 
both are in direct proportion), we can rewrite equation 2b 


(2-b) 


us ¢ [ 1 —( =) ] = mghi — mgh: (2-c) 
If we define ® as 
ven [1 —( ye ] 
¢ = w a _ ; (2-d) 
ee oe 
Equation 2c now becomes 
“= a — ( x) A = mgh: — mghe (2-e) 


Equation 3 in the text is similar to equation 2e except that 
the velocity of approach factor is replaced by the actual 
velocities and then simplified to read 


1 1 
mvVe a 


5 7 " = mgh: — mghe (3) 
Simplifying equation 2e further, we have 
vy, = __21@ (hs — hs) J" 
(3-a) 


As\= 7 

1 ome a 
U-Gy] 
Since h, —h, is the height difference of the column of 
fluid supported in the upstream and throat sections, it can 


be replaced by an equivalent height difference of water, 
using the equation 


hiwPw = hp (3-b) 


where p equals density of respective fluids expressed in 
pounds per cubic foot and h the feet of fluid. Furthermore, 
volume flow Q expressed in cubic feet per second is equal 
to velocity times area. Equation 3a can now be revised to 
read 


As 


? 
QO — os [ sAbste 7 
oo Az = 3 Px 
D-()"] 
Replacing @ by its exact equivalent w/p, where w is pounds 
per second of material flowing, we obtain 


(3-c) 


w(Ibs/sec) = — PAE [ Aber 
p—(yey Mee Toe 
Ay 
Replacing A, with 147D,? and defining 
B= Sebo (3-e) 
Equation 3d reads 
BD,’ 
an ae 
(3-f) 


p(y 





Note that the A has been dropped from the term Ah be. 
cause hereafter A is defined simply as inches water differ. 
ential] pressure. Equation 3f is ideal in that it infers a per. 
fect transition from kinetic to poteytial energy and since 
in practice this is not true, the equation is accordingly 
corrected to include a coefficient C. Letting K be an over. 
all constant, we have 






BC 


“TF 


Substituting equation 3g in 3f 





(3-g) 





w(lbs/sec) = KD,*h"p,"™ (4) 






Il. Correction factors for use with flowmeters equipped 
with square root charts or scales. 
If a flowmeter is equipped with a square root chart. the 
flow equation 







wo = KiD? Vhip; (5) 


is generally expected to apply. If the true equation for 
flow is 





w = KD,*h"p,"" 





then a correction to the instrument’s flow multiplier must 
be applied for the various pen positions on the chart. 
Assuming that the fluid is non-compressible, equations 5 
and 4 can be rewritten 














Wo = Wax \ (5-a) 
hu AX 


h n 
w= wa ( ee -) 
harax 


using equation 5-a and then substi- 





(5-b) 





‘ h 
Solving for ——— 
harax 





tuting in equation 5-b, we obtain 


wo |” 
Ww = Wmax | — 
WMAXx 


/ 


Wo . > 
Weis exactly equivalent to 


V Chart Reading 





(5-c) 






The ratio 







ie | 





and therefore. the true flow w is 










Max V Chart Reading synthesi: 
; . hydrogey 
V Chart Reading mos . 
.2 veel ee (6) eo Pre 
Max V Chart Reading volumes 
handled 



















In the event the material is a gas and, therefore, com- Hj volumes 
pressible and furthermore, if the pressure is variable, 2000 vo 
then p, cannot be treated as a constant. Since pressure Hrecycle 
and density are linearly related, assuming, of course, 4 actor t 
constant temperature, P, in psia. can replace p, and the Mimotor fi 
constant K modified accordingly. Equation 4 then becomes Mj bservati 

w= K'D,*h"P,*" (6—a) My appl 
. Coming 

Letting Ra correspond to differential pen reading on the § j,, 4 
square root chart and R, correspond to the absolute pres poing in 
sure reading on the square root chart and R, equal matt Bay op | 
mum square root chart reading (e.g. R.==25 on a 0-25 Rs ees 
square root chart) then equation 6-a becomes tquipmer 

2 > £ 2 1-o Vi 
w= K’D? [( re ) “ae ] [( = ) Pose ] (6-b) ‘gh 
i lave end 
W = Wax when Ra = Re and Ry = Re. ward 
Making this substitution - Yields, 
Waex = K’Dy* haex” Pi ex’ (6) Posing op 





Dividing equation 6-b by 6c, we get 
Ra*R,”*™ (7) 
R.” 


Ww => WMax — 
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ISCHER-TROPSCH PROCESS 


EUGENE AYRES, C. W. MONTGOMERY, and JOEL H. HIRSCH 
Gulf Research & Development Company, Pittsburgh, Pennsylvania 


“SO MUCH has been written and said about the Fischer-Tropsch process,” say the 
authors of this thought-provoking discussion, “that even the most sophisticated 
research man in the field has been sometimes under the hypnotic impression that 


here is a ‘fait accompli‘—a fundamentally successful development that requires 


only a few little technical touches here and there to make it perfect. There are 


many things to praise about the American chemical engineering development of the 
German process. It has been a technical achievement of a high order. But it may be 
more constructive at this time to stand off a bit and look at some of the difficult 
and interesting problems that are yet to be solved.” 

Original presentation was before the American Society of Mechanical Engineers 
Petroleum Mechanical Engineering conference held early last month in Amarillo, 


Texas, since which time the authors have made some revisions. 


ies Fischer-Tropsch conversion of 
ynthesis gas (carbon monoxide and 
hydrogen) to motor fuel differs from 
most production processes in that great 
volumes of raw product must be 
hundled to make relatively tiny 
wolumes of finished product. About 
000 volumes of synthesis gas plus 
weyele gas are passed through the 
actor to make one volume of liquid 
notor fuel. The significance of this 
thervation is that while costs must 
te applied against the one volume 
‘ming out, the equipment must be 
wed to take'care of the 2000 volumes 
sing in. Thus, the largest part of the 
“st of the synthesis is on account of 
lhe amortization and maintenance of 
‘quipment. 
With this process characteristic in 
und, American chemical engineers 
lave endeavored to push the process 
ward more economic space-time 
jields. This has been done by im- 
sing operating conditions much more 
“vere than those used by the Germans. 
ader typical German conditions care 
"s taken, through the use of relatively 
and rigorously controlled tem- 


peratures and space velocities, to avoid 
overloading the catalyst. As a result, 
the undesirable side reactions which 
tend to occur on the ‘catalyst under 
modern synthesis conditions were 
either non-existent or of only minor 
importance. Thus, in improving space- 
time yields we have greatly aggravated 
our catalyst problems. In fact, the 
current tendency is to seek such cheap, 
naturally occurring or by-product iron 
catalysts that catalyst life is not eco- 
nomically controlling. Such an attitude 
might seem to be justified at the 
moment by relatively favorable over- 
all economics, but it amounts to solv- 
ing the catalyst problems by ignoring 
them, and such a course may lead to 
neglect of a broad field of research in 
which promising advances may be 
ultimately expected. In the following 
section will be discussed briefly a few 
of the more important catalyst side 
reactions taking place during the 
Fischer-Tropsch synthesis. 


Carbon Deterioration of Iron 


The problem of carbon deterioration 
of iron’ Fischer-Tropsch catalysts can 
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be most serious. Under carefully con- 
trolled conditions, particularly at tem- 
peratures somewhat lower than those 
obtaining during synthesis, the transi- 
tion metals, iron, cobalt, and nickel, 
will react with carbon monoxide to 
form, predominantly, carbides with 
compositions approximating M,C or 
M,C. At one time these were. regarded 
as essential intermediates in the syn- 
thesis of hydrocarbons. It has since 
been shown that reduction of bulk 
carbides with hydrogen produces prin- 
cipally methane and only traces of 
the higher hydrocarbons that are 
actually formed in the synthesis. At 
synthesis temperatures, and progres- 
sively more rapidly at higher tempera- 
tures, carbon monoxide will deposit 
carbon on the transition metals far 
in excess of the stoichiometric amounts 
indicated by the previous formulas for 
the carbides, The carbides themselves 
are thermodynamically metastable with 
respect to free carbon at temperatures 
below those of the blast furnace, but 
they can be prepared at low tempera- 
tures by ‘virtue of their slow rates 
of decomposition, 
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As these rates become appreciable 
the carbon, which was uniformly dis- 
tributed through the metal lattice in 
the carbide form, tends to diffuse and 
accumulate in inclusions, thus freeing 
lattice sites for the addition of more 
carbon. Now on account of the small 
atomic radii of iron, cobalt, and nickel, 
the interstitial volumes between the 
metal atoms are correspondingly so 
small that even the amount of carbon 
required for carbide formation can 
scarcely be accommodated without lat- 
tice expansion. As might be expected, 
the excess carbon encountered above 
normal synthesis temperatures disas- 
trously strains the metal catalyst struc- 
ture. With granular or pelleted cata- 
lysts almost complete powdering with 
resultant excessive pressure drops 
through fixed beds may occur in a 
matter of minutes. 

Conventional fixed bed operation 
in which “hot spots” are frequently 
present is especially vulnerable to this 
type to catalyst deterioration, but even 
fluid operation is not entirely free 
from it. In the latter case even when 
the fluidized bed of catalyst is ap- 
parently uniformly maintained at nor- 
mal synthesis temperature, a gradual 
,accumulation of carbon can take place 
so that an appreciable decrease in 
catalyst density and particle size may 
be observed over a two-week period. 
Stratification of the catalyst may re- 
sult, and eventually catalyst may be 
lost through “carry-over.” 


Formation of Wax 


The formation of high molecular 
weight wax accompanying the'synthesis 
of liquid fuel hydrocarbons can be 
another serious problem, particularly 
in fluid operation, A study of the prod- 
uct distribution in the Fischer-Tropsch 
process suggests that certain thermo- 
dynamic equilibria are operative which 
determine the relative amounts of the 
normal paraffins of each molecular 
weight range, the relative amounts of 
the different normal 1l-olefins, the de- 
gree of branching, etc. The complete 
picture is quite complex, and all the 
details have not yet been developed. It 
is clear, however, that the operation of 
these equilibria impose certain limita- 
tions on the flexibility of the process. 

Generally speaking, the modern 
Fischer-Tropsch process yields a dis- 
proportionately large amount of gas- 
eous hydrocarbons, the average molec- 
ular weight of a typical] total hydro- 
carbon product corresponding to be- 
tween C, and C,. As much as 25 per- 
cent of the gasoline yield from fluid 
operation may be realized from secon- 
dary polymerization of propylene and 
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the butenes produced in the process. At 
the other end of the product range are 
found relatively small amounts of ex- 
tremely high molecular weight wax 
paraffins, On account of the equilibria 
involved, it is impossible to reduce the 
gas yield, through changes in operat- 
ing conditions, without simultaneously 
increasing the wax yield. Likewise, the 
ratio of diesel fuel to gasoline, nor- 
mally about 1:6, cannot be increased 
without a corresponding increase in 
wax. Only relatively small amounts of 
wax deposited on the catalyst in fluid 
operation are sufficient to cause cata- 
lyst agglomeration and incomplete 
fluidization with consequent localized 
overheating and carbon deposition. 
This sequence of effects is avoided in 
one type of fluid operation by periodi- 
cally interrupting the flow of synthesis 
gas to the reactor and flushing with 
hydrogen. 


. Problem of Product Distribution 


From what has been said, it may 
be concluded that the wax problem is 
an unavoidable consequence of thermo- 
dynamics. This is true, but the whole 
problem of product distribution is 
much more complicated than we have 
pictured it and much more intimately 
related to the actual chemical] mech- 
anism of the process. For example it 
is frequently observed that during 
continuous Fischer-Tropsch operation 
a gradual change in the molecular 
weight of the heavier products oc- 
curs as the run progresses although 
the total conversion may remain un- 
changed. Qualitatively, this might 
be explained by a gradual change 
in the effective reaction tempera- 
ture level. It is difficult to evaluate 
this explanation because no one has 
ever measured the true catalyst surface 
temperature or followed its changes 
during the course of reaction. It is per- 
haps reasonable to expect, however, 
that a fresh catalyst might operate at 
somewhat higher temperatures than a 
partially spent catalyst. 


If one studies the bulk composition 
of the catalyst as a -function of 
throughput, interesting parallel 
changes are revealed. Starting with a 
catalyst which is essentially metallic 
iron, it is observed that the iron is 
gradually transformed to magnetite 
(Fe,O,). This, in turn, is displaced by 
carbides and, finally, by amorphous 
carbon. It may seem strange that iron 
should be oxidized to magnetite in the 
presence of reducing gases such as car- 
bon monoxide and hydrogen. But water 
is the predominant single product in 
the synthesis of hydrocarbons, amount- 
ing in some cases to 2. pounds per 
pound of C,+- hydrocarbons, and a 








sufficiently high partial pressure of 
steam is always present in the recycle 
gas to effect this conversion, 

These bulk composition studies dis. 
close very little information about the 
true surface composition of the catg. 
lyst which is not only much mor 
difficult to analyze but also much 
more important to a fundamental up. 
derstanding of the process. It is likely 
that similar composition changes occur 
on the catalyst surface, and it is in. 
teresting to speculate that the relative 
amounts of the different surface com. 
pounds present may largely determine 
whether a unit produces high octane 
number gasoline, heavy waxes or amor. 
phous carbon. 

Until we know more about the cata- 
lysis mechanism of the Fischer-Tropsch 
process, we cannot expect to arrive 
at optimum conditions for the syn- 
thesis. 

The Fischer-Tropsch process is char. 
acterized not only by its abnormal 
volume shrinkage but also by its loss 
of heat value. If we start with 100 
Btu’s in the form of coal or natural 
gas, we make synthesis gas with about 
80 Btu’s. When this is put through the 
reactor, we come out with about 5 
Btu’s of total marketable liquid fuel, 
The motor fuel itself has only about 40 
Btu’s. This would not be too serious 
if the heat generated by the two exo 
thermic reactions (manufacture of syn 
thesis gas and conversion of synthesis 
gas to liquid fuels) could be utilized 
in some profitable manner instead of 
being used in the Fischer-Tropsch op- 
eration, Over two-thirds of the energy 
required comes as by-product steam 
from the process units and the r 
mainder can be obtained from by: 
product fuel gas; but all of this energy 
must be “plowed back” into the proc 
ess to take care of the vast amount o 
pumping, compressing, and heating rt 
quired. This in turn results in tre 
mendous cooling water requirements 
Estimates of cooling water evaporation 
which must be replaced with make-up 
cooling water have ranged from 29 to 
36 gallons per gallon of Fischer 
Tropsch liquid. 

















































Problem of Water 


Now this is not an unsolvable prob 
lem, but it is of the utmost importance 
because of the scarcity of water ™ 
certain sections of the country, be 
cause of yield of synthetic fuel from 
coal or gas, and because of the bearing 
of the process upon conservation © 
fuel resources. Until] some degree 
success is attained in this directio” 
the process cannot be regarded # 
fundamentally. sound. 


Removal of the heat of the 5)” 
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ihesis reaction also presents some 
roblems. If this heat is not removed 
js rapidly as generated, the synthesis 
action tends to run away and get 
qt of control. The fluidized catalyst 
ychnique has been applied to this 
soblem with considerable success, 
but the solution is not completely 
satisfactory because of the large 
ymount of cooling surface that must 
be submerged within the catalyst bed. 
The volume of the catalyst bed and the 
amount of cooling surface required 
are determined by different factors, 
while certain physical aspects of the 
process equipment make them inter- 
dependent. The volume of the catalyst 
hed is, of course, fixed by the required 
conversion consistent with permissible 
linear and space velocities. On the 
other hand, the amount of cooling sur- 
face required is set by the heat gen- 
erated. In certain instances it is some- 
thing of a problem to incorporate 
enough cooling surface without having 
the cooling surface extend above the 
bed into the vapor region, under which 
conditions wax tends to form on the 
tubes. 


Power Requirements 


The power requirements of the proc- 
es are considerable. In the case of 
the partial combustion method of pre- 
paring synthesis gas from coal or nat- 
ural gas, the manufacture of oxygen 
requires great quantities of power. 
Tonnage oxygen in the Fischer-Tropsch 
process costs just as much as tonnage 
oxygen in any other process, because 
energy is consumed which could other- 
wise be sold or put to other uses. Well- 
informed present opinion is that the 
cost of tonnage oxygen may be around 
15 cents per thousand cubic feet. This 
would make the oxygen cost alone 
amount to over $1.25 per barrel (3 
cents per gallon) of synthetic motor 
fuel. In the case of natural gas it is 


possible to avoid many technical prob- 
lems by the use of the methane-steam 
process. In the case of coal there ap- 
pears to be no clear alternative to 
partial combustion, although very little 
is yet known about processes of coal 
gasification. 


Another considerable power require- 
ment is for compression of the large 
volume of gas to around 20 atmos- 
pheres and the passage of this gas 
through the reactors. It has, perhaps, 
not been sufficiently emphasized that 
the fluidized catalyst bed is a relatively 
high consumer of power because the 
pressure drop must be sufficiently 
great to support the whole weight of 
the catalyst bed through which all of 
the fresh feed and recycle gas (which 
amounts to about 3 times the fresh 
feed) must be passed. 

From an economic standpoint, it is 
essential to develop processes of syn- 
thesis which do not depend upon 
credits for by-products which have 
limited markets. The oxygenated com- 
pounds formed along with the hydro- 
carbons in the Fischer-Tropsch process 
offer attractive possibilities as chemi- 
cals on a relatively smal] scale. But 
while ten 7000-barrels per day syn- 
thesis plants would produce less than 
3 percent of the country’s motor fuel, 
the by-product ethyl alcohol would 
amount to almost 100,000,000 gallons 
per year, or about half the estimated 
demand for this material. Of course, 
it would take far less than this amount 
to glut the ethyl alcohol market, espe- 
cially since appreciable quantities of 
compounds. such as acetaldehyde and 
acetic acid, which are presently made 
from ethyl alcohol, would be formed 
along with it in the Fischer-Tropsch 
process, 

Even discarding the oxygenated com- 
pounds may be difficult since stream 
pollution laws require their removal 
from plant waste water, and they are 
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present in such dilute water solution 
that they cannot be burned without 
first undergoing. concentration, 


New Basic Process Needed 

These are a few of the problems 
that await solution. We believe it is 
safe to predict that the future proc- 
esses of conversion will be quite dif- 
ferent from any presently proposed 
process. The mechanism of catalysis 
will be better understood, which will 
mean a higher proportion of on-stream 
time, a longer catalyst life, and greater 
flexibility with regard to product dis- 
tribution. Space velocities may be very 
much greater (perhaps ten-fold), 
which will cut down investment in 
equipment. Thermal efficiencies will 
have been materially improved. By- 
product production will be limited to 
the quantities that can be absorbed by 
markets. This all sounds more like a 
list of research objectives than a pre- 
diction of accomplishments, but the 
two can sometimes become synonymous 
when the urgency is great. In this case 
the importance of reaching such ob- 
jectives cannot be exaggerated. 

We venture to suggest that too much 
of the research on the synthesis of 
liquid fuels from coal (and gas) has 
remained in the grooves made by Ger- 
man technologists, and that the most 
constructive thing we can do in this 
period of development is to become 
fully aware of the characteristic dif- 
ficulties of the conventional process 
patterns, We have applied magnificent 
chemical engineering development to 
possibly inferior processes whose 
faults are inherent instead of stressing 
the search for basically new process 
conceptions which may be free from 
these faults. American chemical engi- 
neering is without equal among the 
nations of the earth. We hope that 
future events may prove that our rank 
in fundamental research and origi- 
nality of approach is equally high. 
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STRENGTH AGAINST BUCKLING— 





esign of hin Willd i SS 


THIN-WALLED tall towers, de- 
signed for the minimum per- 


missible wall thickness ( oe) 


per the API-ASME code, must 
be investigated for strength 
against buckling. 

To satisfy a strong felt need 
for a quick method of checking 
the maximum allowable height 
of such towers the author has 
developed a simple formula 
which is readily comprehensible 
to designers. 


The results are plotted in a 
graph for varying metal wall 
temperatures. 


Many process tower design cases 
fall into the category anticipated in 
Par. W-309 b. of the API-ASME code. 
When such towers are tall the code 
also prescribes in Par, W-305 (5) that 
the wind load be considered properly. 

The wind load, ordinarily assumed 
to be 25 pounds per square foot, causes 
buckling of a thin tower wall. There is 
a definite maximum height to which a 
thin walled tower can safely be built. 
This height is a function of the maxi- 
mum allowable compressive load in 
the tower shell. 

Per Roark (Case M on page 272) 
the critica] unit compressive stress in a 
thin walled cylindrica] vessel is, 


So= .3X EX 
r 


in which expression, 
E = Modulus of elasticity at operating 
temperature. 
t = Thickness of vessel wall in inches. 
r= Radius of vessel in inches. 
When the factor of safety against 
buckling is 5 and the efficiency of the 
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HARALD E. LONNGREN, 
Mechanical Engineer, New York 


shell joint is 80 percent the allowable 
compressive stress, Sca, is, 


Sea = 3X E X tm X 8 psi 


Sl. 


“5é&r 

Thus the maximum allowable com- 

pressive force, Qca, (as caused by the 
overturning wind force) is, 


posed of, 1) 50 percent of the tower's 
own weight== Wo; 2) the required 
counteracting force = Fea. 


The component Wo is, 
WoW XEXT X dm 


? 


in which expression, 






























































Qa = aos x tm Xf .8& Soa w = weight of steel and insulation in 
ae pounds per square foot. 
dm and tm in inches. h = height of tower in feet. 
This total compressive force is com- dm = mean diameter of tower in feet. 
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DIAMETER OF TOWER—INCHES 
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Sinclair Research 


Right—Main entrance to the administration a 

juilding of Sinclair Refining Company's Re- 
gorch and Development Laboratories which 
late lost month celebrated its opening at 
Harvey, Ill. Embodying all the most modern 
equipment and design, a total of nine build- 
ings cover 20 acres of a 38-acre site. The 
laboratories, costing several million dollars 
ond employing more than 400 workers, are 
“devoted to the constant search for more and 
better petroleum products.” 

E. W. Isom, Sinclair vice president in charge 
of research, helped to develop the over-all 
building plan. Eugene C. Herthel, manager of 
the research and development. department, 
heads the new research center, 


The nine buildings are but a nucleus, offi- the future. 


cials explained, for the laboratories will be 
constantly expanded whenever new equipment 
or new research methods are developed, “The 
latest in petroleum research today,” the labo- 
ratories are also designed to keep pace with 












Below, left—A Sinclair technician examines 
the results of precision corrosion tests on the 
company's new rust inhibitor, R-D 119. 

Below, right—Girl researcher inspects soxh- 
let extractors used in the development of 
lubricating oil additives. 











Component Fe, again, 
Fa X 636 & dm t= 25 X 1.15 X dm X h X h 
> 


Fos = 23h? 
1.15 X dm = o.d. of insulated tower, 
636 X dn = moment arm for counter- 
acting force. 
Thus. 
23h? + 1.57 KX w XK dm X h= Qea 


w X dm +V (1.57 X w X dm)? +4 X 23 XQea 
2X 23 


homh.57 > 


dm in feet. 
For practical purposes this equation may be written, 
h=.21VQca_ 
or when inserting 


(h in feet) 


h=.074 X tm X VE 

lt is pointed out that this formula applies only to thin- 
walled towers supported by a skirt. If support lugs are 
Wed it is necessary to safeguard against buckling by 
adequate stiffening rings which distribute the trust uni- 
ormly over the shell. Derivation of the new formula is 
— upon the assumption that the compressive load 
“mains substantially axial and that the tower is erected 
perfectly vertical position. 
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Sample Calculations 


36-inch tower 
tm = 36 + 100 — 136 inch 
1000 
tm X .8 = .136 X .8 = .1088 inch 
w = 10.5 pounds per square feet. 


At 100° F. 
3X 29 X 17 X -1088 — 19450 psi. 


5x18 


Xx 36 1088 < 10450 = 64000 pound’. 


Soca = 


Se 
i 
bn x 


h=1.57 X 10.5 X 3+V (1.57 X 10.5 X 3)*+ 4 X 23 X 64000 
2X 23 


h = 53.75 feet. 


At 500° F. ' 
Sas = 3 X 26.75 X 10° X .1088__ 9700 psi. 
5x 18 
Qca = 60000 pounds. 
h = 51.75 feet. 





At 800° F. 


Soa -3 22.28 _ . X .1088 — 8350 psi. 
Qca = 52000 pounds. 
h = 47.75 feet. 
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THE FRACTIONATING absorber offers attractive possibilities for natural gasoline 
plant operators who seek high percentages of propane recovery. The author herein 
explains the general operation of this equipment and demonstrates design proce- 
dure by working out the solution of a typical process problem. This article was 
prepared for presentation before the California Natural Gasoline Association at a 
meeting held in Los Angeles on October 8. The problem treated was formulated by 


a CNGA committee and is a typical case of high current interest to plant designers. 


In THE field of natural gas and natu- 
ral gasoline growth and technological 
progress have been marked and con- 
sistent. Statistics show that during the 
past several years production of natu- 
ral gasoline has kept pace with the 
great increase in crude production and 
in refinery crude runs. From 1943 to 
date the volume of liquefied petroleum 
gases marketed in the United States 
has increased from 345 million gal- 
lons to 2 billion gallons annually. It 
is interesting to note that about one 
fourth of this volume, 500 million gal- 
lons yearly, is furnished to the chem- 
ical industry, most of it undoubtedly 
as raw material for synthetics and 
forecasts are that this trend wil] be 
accelerated. * 

As a result of these developments 
the recovery and purification of light 
hydrocarbons particularly of propane, 
propylene, ethane, ethylene and meth- 
ane has become a subject of lively 
interest among petroleum refiners and 
natural gasoline plant operators alike. 
The most important of these hydro- 
carbons both as fuel and raw mate- 
rial is undoubtedly propane. Statistics 
are not available on how much of the 
propane and propylene marketed as 
LPG originates in refineries and how 
much is recovered in absorption plants 
and cycling plants, but it is safe to 
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assume that the greater part of any 
production increase is being provided 
through increased extraction of pro- 
pane by natural gasoline and cycling 
plant operators. 


Increased Recovery of Propane 


When it is desired to increase pro- 
pane recovery in an existing absorp- 
tion plant one of the first measures 
taken may be the substitution of a 
lower molecular weight absorption oil 
which may or may not have the same 
volatility characteristics, The next step 
would be concerned with measures to 
increase the lean oil circulation or, if 
this course should not be feasible, with 
efforts to lower the absorber tempera- 
ture, Substituting a lower molecular 
weight lean oil of the same characteri- 
zation factor, that is of correspond- 
ingly greater volatility, will increase 
the lean oil loss over the absorber; if 
an-oil having a lower characterization 
factor but the same volatility is used 
it will probably be found to be less 
stable and to result in a greater loss 
of heavy ends over the rerun still.- It 
is then up to the operator to deter- 
mine where his greatest gain lies, Ade- 
quate increases of the lean oil rate 
often require modifications or addi- 
tions to existing equipment and the 
lowering of the absorber temperature 
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tripping section are absorbed and re- 
absorbed, respectively, according to 
well-known laws in a descending 
stream of the lean oil; in the strip- 
ping section the undesirable more vola- 
tile fractions are being driven off 
through the application of heat to the 
boiler and are returned to the ab- 
sorption section. A recycle stream be- 
tween the absorption and stripping 
sections is thus created and it is this 
stream which acts as the vehicle for 
the better separation between the key 
components. The action of the frac- 
tionating absorber may be better un- 
derstood with the help of a few simple 
formulae which relate retention in the 
| absorption section and rejection in the 
‘ripping section with over-all recov- 
ery. 

Let it be’ assumed that V mols of 
vapors and L mols of condensate enter 
the absorber above the top deck of the 
‘ripping section. L, mols of a non- 
Volatile lean-oil enter at the top of the 
absorption section, Y mols of vapor 
leave the stripping section, X mols of 
downflow of absorbed fractions leave 
the absorption section. D mols and B 
mols, leave as off-gas and in the fat 
oi, respectively. Let a be the mo] frac- 
lon of any component retained in the 
%l from the absorption section and 
lt B be the mol fraction of any com- 
ponent rejected from the stripping sec- 
lon, Then, irrespective of the amount 
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FIGURE 1 
Fractionating Absorber (Schematic) 


of oil circulated, one has as a material 
balance over the entire column 


F=V+L=>B+D 
for the absorption section 


a(V+Y)=X (1) 
and for the stripping section 
B(L+X)=Y (2) 


also 
(l—a) (V+ Y)=D (3) 
(1—B)(L+X)=B (4) 
by eliminating Y from (1) and (2) 





V+ AL 5 
A= ae (5) 
and by eliminating X, similarly 
y=_eV th 
/p—a (6) 
from (3), by substituting (6) 
D=D,+D,=!1—"“(V+8L) (7) 
1—aB 
where 
A et 
1—aB 
or 
i= 1 ad Se =e 
D,/V Tap (8) (8) 
and 
1—a 
D, =———— AL 
a B 
or 
D/L = —S_p=(ep) (9) 
1— af . 


D, is obviously the fraction of any 


component in the vapor feed which 
is lost and D, is the fraction of any 
component in the liquid feed which is 
lost in the off-gas. The expressions 
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1—f,(a,8) and 1—f,(a,8) thus 
represent the fractions which .are re- 
covered. For B==0 which indicates 
no stripping D,/V becomes 1 — a and 
D,/L=0. For the same degree of 
retention a, the recovery decreases 
with an increase in the value of 8, the 
degree of stripping, as the denomina- 
tor 1 — af becomes gradually smaller. 
But the amount by which the loss of 
D, increases, with an increase in B 
for constant a varies with @ and £. 
This relationship is shown graphically 
in Figure 2 where a and B are plotted 
to a logarithmic scale. For zero strip- 
ping the values of 1 — f, are of course 
equal to a and for a sufficient number 
of plates, such that linearity exists be- 
tween a and the absorption factor A, 
they are also equal to A. The curves 
f, = const. Show how a must be in- 
creased with an increase in £ to obtain 
the same degree of recovery. Figure 3 
shows the degree of recovery 1 —f, 
of the condensate entering the stripper. 
The loss f, is 8 times the ,correspond- 
ing loss of any constituent in the vapor 
feed. Without reabsorption, i.e. with 
a==0 the loss is B times the mols of 
a constituent in the liquid feed which 
is self-evident. 

As an example, consider the separa- 
tion of methane from ethylene in the 
following pyrolysis gas obtained from 
the cracking of propane: 


TABLE 1 
Composition of Pyrolysis Gas 











Component Mol. Percent 
Hydrogen. ec e 2 10 
Methane. 25 
Ethylene. . 25 
Ethane. 4 
Propylene , 17 
Propane. . ‘ 16 
Heavier. . 3 
Total : / ; 100 





Let it be assumed that the charge is 
all vapor and that the absorber is op- 
erated at 450 psig. and 60° F. and 
with an effective ethylene factor of .93. 
Without benefit of stripping there 
would be 22.5 mols of ethylene and 6.9 
mols of methane recovered and the 
maximum ethylene purity obtainable 
which is set by the amount of methane 
dissolved in the lean oi] would be ap- 
proximately 77 mol percent. Table 2 
shows the results obtained with vari- 
ous degrees of stripping. 

With moderate stripping, 8 (meth- 
ane) =.5, the ethylene recovery 
would decrease to 88 percent and the 
methane content of the ethylene prod- 
uct would decrease to approximately 
15 mol percent. With severe stripping, 
B (methane) —.9, the purity would 
be increased to 96 mo] percent while 
the recovery would drop further to 86 
percent. 

These figures assume that the ab- 
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sorption factor is maintained by in- 
creasing the lean oil rate very nearly 
in proportion to the total volume of 
vapors entering. Actually both absorp- 
tion and stripping rates may be varied 
within relatively wide limits to obtain 
satisfactory recovery and purity. 

The same results may be read off 
directly from Figure 2 where point 
“a” represents the a, 8 coordinates of 
ethylene and point “c” those of meth- 
ane. The distance a-b is equal to the 
ratio of the a values and b-c equals 
the ratio of the 8 values. When a= A 
and 8=S, which assuming 12 theo- 
retical plates is true for values of A 
and S of less than .8 the distances a-b 
and b-c are also equal to the ratios 
of the effective absorption and strip- 
ping factors or inversely proportional 
to the ratios of the equilibrium con- 
stants. 


After establishing the a and f values 
for the key and all other components 
from the well-known graph of recov- 
ery vs. absorption factor 

Yuu — Y: A."** — A. 
Youn — Yo A? —1 
and calculating the losses D by means 
of equation (6) one obtains the total 
vapor flow V + Y and, by difference, 
L+X, the total downflow to the 
stripping section. Knowing the effec- 
tive absorber and stripper tempera- 
tures from experience the lean oil rate 
may then be estimated from either the 
absorption or stripping factor by 
means of Edmister’s' formulae as that 
value of L, which yields the required 
a and f£. Both values of L, should be 
identical. If they do not coincide, which 
is to be expected after only one trial, 
it is very likely that the estimated tem- 
peratures are in error. The bottom ab- 
sorber plate temperature and the top 
stripper plate temperature may be 
checked as dew and bubble points of 
Y and X + L,, respectively, but these 
checks are very sensitive to small 
amounts of the heavy and light con- 
stituents included in Y and X +L, 


and the results must be interpreted 
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FIGURE 2 


with discretion. Nevertheless, it is not 
difficult for the designer of some ex- 
perience to establish whether to in- 
crease or decrease the absorber and 
stripper temperature before he pro- 
ceeds with a second calculation. Both 
temperatures have an effect upon the 
relative a and f, that is upon the di- 
rection of the line a-c above and small 
changes in @ and f in the range where 
a or B is greater than .9 will cause 
noticeable changes in the lean oil rate. 

This procedure holds rigorously only 
if the absorption oil contains no vola- 
tile constituents: but may be used with 
sufficient accuracy in the absorption 


TABLE 2 





Effect of Various Stripping Rates 





















































4 rs are 6 (Methane) = 0 _- 
] j ] ] . aE 
Component Charge TE | e K, | S @ | th B 
C1 25 48 | 2% 275 0 275 6.9 
Ca ee | 0 ‘90 22.5 
a eS 8 (Methane) = .5 
C; s | a | 27 275 oo | - 50 16 4.0 
Co. 25 | 1.42 | ‘90 2.67 | 174 im "381 22.04 
ae iP aa ae ea Ee fe SS (Methane) = .9 
Ch. 25 48 275 275 7.7 93 90 0366 92 
Ce. | 2 142 93 90 267 323 323 ‘359 | 2147 
| 





























of natural gasoline if the lightest frac 
tions of the lean oil and the heavies 
fractions of the wet gas do not over 
lap. ‘If the absorption oil has a volt 
tility comparable with that of the r 
covered fractions of the wet gas the 
recycle vapor Y will contain a cor 
siderable volume of lean oil fractions 
and it will be impossible to establis 
the loss D and downflow X as & 
plained above. It is in this case neces 
sary to calculate the lean oil require 
ment in some preliminary way and We 
estimate the amount of stripping & 
perienced by the lean oi] on its dé 
scent in the absorption section. For the 
stripping section the lean oil may thet 
be considered a part of L, the liquid 
feed from the partial condenser. The 
calculation of Y and of D follows, the 
latter now containing one additions! 
term due to the presencé of volatile 
lean oil. Equations may be derived for 
this case which lend themselves to # 
solution by successive approximation 
in the same manner as above. Will 
liquid and vapor traffic and key te 
peratures known, a heat balance ma} 
be drawn up which yields the amout! 
of reboiling and intercooling required 
The intercooling load is preferably 
distributed over several bundles in the 
absorption section. Internal coolité 
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coils are more advantageous than the 
common intercoolers since with their 
ye it is possible to realize a uniform 
temperature gradient rather than the 
gw tooth profile which is typical of 
external elements, but often it is not 

ssible to accommodate the necessary 
wrface within the available space. As 
, final check the L and V values at 
plates where heat is removed should 
he estimated and the absorption factor 
and lean oi] rate checked by means 
of the explicit formulae of Horton and 
Franklin.” 

It has been found in plant opera- 
tions that the performance of frac- 
tionating absorbers designed in ac- 
cordance with this procedure exceeds 
the requirements anticipated in the de- 
sign, In one instance where the design 
anticipated a 90 percent recovery of 
the heavier key in the separation of 
methane from ethylene a recovery in 
excess of 96 percent with better than 
design purity was obtained.* In an- 
other plant, the absorber design called 
for a 93.5 percent recovery of the 
ethylene fraction from a combined 
stream of pyrolysis gas and thermal 
and catalytic depropanizer gases con- 
taining 19 mol percent ethylene, 20.8 
mol percent methane and 7 mol per- 
cent hydrogen and contaminants. The 


residual methane in the ethylene was 
to be not more than 10.3 mol percent 
referred to the recovered mixture of 
methane and ethylene. Actually the 
recovery exceeded 96 percent consist- 
ently with a methane contamination of 
less than 5.0 mol percent. Whether 
this gain in separation efficiency is 
due to the type of lean oi] employed 
which contained substantial propor- 
tions of aromatics, particularly ben- 
zene, or if it is the result of superim- 
posed recirculation taking place be- 
tween the plates where intercoolers are 
located has been the subject of specu- 
lation, A conclusively satisfactory ex- 
planation has not been found. 


Plant Design with Fractionating 
Absorbers 


To demonstrate the value of frac- 
tionating absorbers in an installation 
of importance to the Natura] Gasoline 
Industry it has been proposed to apply 
it to the recovery of propane from 
either a wet or a dry gas. This appli- 
cation has been worked out for a 
wet gas of the composition shown in 
Table 3. 

To fix conditions further it has been 
assumed that the C; plus fraction 
would have the composition of the 
corresponding fraction in a typical 
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TABLE 3 
Composition of Wet Gas. 








Component Mel. Percent 
Methane. ..... Gi ha eed oot + heey Leet 80.0 
IID, 5s s'ck sg a0 cbbdees sus eb bas 1.0 
N-Butane..... 2.5 
PRINS. 6 Sih ewes cdncs s Condatet ea 2.5 
WN S228 eee eee 100.0 








Kettleman Hills natural gasoline, 
namely: 














Component Vol. Percent 
Pentanes. . . Wehee' ‘6 49 
Hexanes..... uoevoneean 23 
Heptanes plus : am - ; 28 
Total. . bea veiapaees 100 








The volatility of the pentanes frac- 
tion has been taken as that of a mix- 
ture composed of two-thirds of isopen- 
tane and one-third n-pentane. Re- 
quired is the recovery of 90 percent 
of the propane, and of practically all 
of the butanes and heavier fractions. 
An absorption plant designed to meet 
these conditions is shown in Figure 4. 
The main features of this design are 
1) use of two fractionating absorbers 
in series to obtain 90. percent propane 
recovery, the propane to be of suffi- 
cient purity to pass the LPG vapor 
pressure specification (225 psi. at 105° 
F.) and 2) use of the recovered natu- 
ral gasoline as absorption oil. The wet 
gas in the present case is being de- 
livered at 150 psig. To obtain economy 
in regard to initial investment and op- 
erating costs the absorber combination 
must be operated at a pressure up- 
wards of 400 psig. and at subatmos- 
pheric temperatures. As a fractionating 
absorber installation does not lend it- 
self to the same degree of heat re- 
covery as is common in a conventional 
absorption plant it is imperative to 
hold lean oil circulation to a minimum 
to save utilities. An absorber pressure 
of 475 psig. and lean oil temperature 
of 20° F. have been chosen in the pres- 
ent case. As shown in Figure 4 the wet 
gas is compressed in single stage com- 
pressors to 500 psig. and cooled to 
95° F. It is next dehydrated over fixed 
bed Bauxite driers to forestall the pos- 
sibility of hydrate formation at tem- 
peratures below 60° F., then cooled 
and partly condensed. It is convenient 
to cool the wet gas to the temperature 
of the entering lean oil, in this case 
20° F. The first fractionating absorber 
—aptly called propane absorber—is 
operated with a lean oil rate of -6.3 
gallons per 1000 cubic feet of wet gas 
and recovers 84 percent or 220 mols 
per hour of propane with only 7.0 
mols of ethane. The loss of lean oil 
to off-gas is, on account of its extreme 
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volatility, very high, particularly in 
the pentane range. Calculated recov- 
eries for the anticipated absorber con- 
ditions referred to wet gas quantities 
have been tabulated in Table 4. 


It will be noted by reference to 
Table 4 that the primary purpose of 
the second absorber is the recovery of 
the volatile fraction of the lean oil. 
Only in a very minor degree does it 
contribute to an increase in propane 
recovery. 

A detailed analysis shows that to 
obtain optimum results both absorbers 
should work in unison in the sense 
that the load should be borne “equit- 
ably” by both. If, for instance, the 
first absorber recovers more than its 
share, the imposed stripping load will 
cause a disproportionate loss of bu- 
tanes from the lean oil. Recovery of 
the lost butanes by the second absorber 
will cause the retention of excess 
ethane with the result that the LPG 
product will be off specifications. The 
opposite extreme would be a condi- 
tion where the butane absorber has to 
recover more than its share of propane 
which would equally lead to ethane 
contamination of the LPG product un- 
less absorption and stripping rates 
were adjusted to correct the condition. 
Table 5 shows the calculated stream 
compositions at important stations 
throughout the plant. 


112 = [592} 


If the lean oil over the butane ab- 
sorber equals in composition the C, 
and heavier fraction of the gasoline 
the calculated loss of lean oil will be 
8.8 vol percent of the yield of 16 
RVP natural gasoline which is 113 
gallons per hour or 65 barrels per 
day, worth some $200 per day. To view 
this loss in proper perspective it must 
be borne in mind, however, that it is 
constituted of the least desirable frac- 
tions in regard to octane number and 
volatility of the recovered gasoline, 
and that it represents only 4.4 vol 
percent of the LPG fraction and. only 
2.0 vol percent of the total yield of 
liquid products. The loss may be de- 
creased at the expense of an increase 
in oil circulation by using instead of 
the heptanes plus fraction only the last 
15 vol percent or even 10 vol percent 
of the natural gasoline, as lean oi] in 
the butane absorber. It is necessary to 
replenish the inventory of lean oil cir- 
culating over the butane absorber con- 


TABLE 4 
Calculated Recoveries Percent 
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Figure 4. Absorption Plant for High Propane Recovery 


tinuously, This is done by passing an 
adequate amount of the gasoline over 
the still which removes the recovered 
fractions from the butane absorber fat 
oil. The still overhead which has the 
composition shown in Table 5 and the 
propane absorber bottoms are par 
tially debutanized in the debutanizer 
to leave a 16 RVP gasoline product. 
The overhead from the debutanizer is 
then passed to the depropanizer which 
produces an LPG propane as overhead 
and excess butanes as bottoms. 

Refrigeration is furnished by a con- 
ventional compression type refrigera- 
tion unit, using LPG-propane as refrig- 
erant, at two temperature levels, 40° F. 
and 10° F., to obtain a minimum cost 
installation. At the lower level, 7.6 
million Btu. per hour are dissipated, 
the greater part by the absorber in- 
tercoolers. At the 40° F. level 3.6 mil- 
lion Btu. per hour are removed. Ap- 
proximately 1540 brake horsepower of 
compressor capacity are required for 
this load. Wet gas compression ac 

“counts for 2200 brake horsepower, $0 
that the total compressor capacity 18 
approximately 3740 bhp., all of it gas 
engine driven. 

A lean oil conditioning still is not 
required. To prevent a build-up of 
heavy ends over the butane absorber 
and still, it is sufficient to circulate 4 
small stream of still bottoms over 
debutanizer tower. 
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TABLE 5 
Stream Composition—Mols /Hr 







































































(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
Vapor Liquid Lean Oil | Fat Oil Lean Oil | Fat Oil : ; 16 RVP 

Steam Wet to to Cg Abs. to from C4 Abs. to from Stripper a Debut. Natural 
Component Gas Absorber | Absorber | Off-Gas | Cs Abs. | Cz Abs. | Off-Gas | Cs Abs. | C4 Abs. | Makeup 0 Feed Gaso LPG Butanes 
i 
Methane....| 2640 2569.5 70.5 2640 paaiial GORD oid. . . ewes eee ces pve Mibtickecee DL coS WOO . pts. OUI oe eaka mr we cone 
Bthane.....- 198 173.5 24.2 191 7.0 187.5 3.5 Eve tes 3.5 10.5 Se idenns 
Propane. . . 264 182.9 81.1 42.9 221.1 26.4 16.5 ua 16.5 } ? Sa 237.1 4 
Isobutane. . 33 15.8 17.2 10.2 22 44.8 0.5 9.7 4.0 13.7 58.5 3.6 1.1 27.8 
N-Butane. . 82.5 2.1 50.4 29.3 88 141.2 0.6 28.7 16.0 44.7 185.9 144 1.5 66.0 
Pentanes . 46.2 8.1 38.1 30.6 254 eee 30.6 46.2 76.8 346.4 41.6 ionee 4.6 
Hexanes. . 17.3 7 16.6 2.5 104 118.8 0.2 3.3 5.6 18.9 21.2 140.0 eS See | 
Heptanes.. 19.0 2 18.8 0.8 82 100.2 5.6 326.7 321.9 14.9 10.1 110.3 Be °F ov vctnecc eh ee 

Total 3300.0 2983.1 316.9 2947.3 550 902.7 2860.8 330.80 416.5 100.0 186.5 1089.2 90.0 250.2 99.0 
Lhs./Hr 73,209 57,815 15,394 54,647 41,812 60,374 49,668 32,954 37,933 7602.0 12,581.0 72,955 6841.0 10,898.0 5802.0 
MW... 22.18 19.38 48.57 18. 76.02 66.88 17.36 99.86 91.07 76.02 67. 66.9 76.01 43. 58.60 
Gals./Hr.... . : be a3: eee ess 884.2 11,917.5 111.5* 5711.8 6754.3 1433.4 2476.0 14,393.4 1290.0 2585.1 1200.6 
Lhe./gal.. . . alas i ‘ taxed 5.3 5.0 ds cesta 5.7 5.62 5.30 5.08 5.07 5.30 4.22 4.83 
MCFD..... 30,017 27,134 2,883 26,809 26,022 : oe BP etendeed Pitvcndsad Osthreet Oa 

| | 














* C4 and heavier only. 


Utility requirements have been cal- 
culated at 84 million Btu. per hour, 
equivalent to 80,000 SCF of dry gas, 
155 gallons per minute of makeup 
water and 350 kw. of electric power. 
The plant is self-contained in regard 
to steam, so that steam could be in- 
cluded at its equivalent fuel gas value. 
The cost of utilities is shown in Table 
6 based on 10 cents per million Btu’s, 
6.7 cents per 1000 gallons of makeup 
water and 1.0 cent per kwh. These 
figures include the requirements for 
steam generation and of the cooling 
water plant. 


Cost Comparison 


As shown in Table 5 the plant, when 
recovering 90 percent of the available 
propane from 30 million cubic feet of 
wet gas, will produce 62,000 gallons 
of specification LPG-propane, 29,000 
gallons of butanes and 31,000 gallons 
of natural gasoline, a total of 122,000 
gallons of liquid products daily. The 
market value of these products at cur- 
rent prices of 6.0 cents per gallon for 
LPG, 6.8 cents per gallon for butane 
and 9.4 cents per gallon for.the 16-55 
grade of natural gasoline is $8590. 

Direct operating expenses consist of 
labor and supervision (5 men _ per 
shift) $228, Utilities $319 and the 
general works expense item of $312, 
which includes repairs, laboratory, 
shop and warehouse, and that part of 
the administrative expense and admin- 
istrative overhead directly chargeable 
against production. The aggregate of 
these costs is $857 per day; the direct 
cost of production is thus .705 cents 
per gallon of total liquid products re- 
covered. This figure is lower than is 
obtained in most conventional plants 
andling an equal gas volume and re- 
covering gasoline and butanes only. By 
Comparison it is interesting to note 
that the fuel value of the products re- 
covered at 1 cent per therm is .911 
cents per gallon. 

ere remains the question of ini- 
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tial cost. Contributing to an increase 
in cost over the conventional absorp- 
tion plant will be the additional gas 
compression and the refrigeration 
plant. Also the drier installation which, 
while necessary for the operation of 
the plant, benefits the purchaser of the 
dry gas as well. On this account the 
cost of the drier installation may un- 
der certain circumstances be recover- 
able through increased revenue from 
the sale of the dry gas. More than 
balancing these increases, however, is 
the savings in lean oil circulation, 
which amounts to only 10.9 gallons 
per 1000 cubic feet of wet gas. The 
completely erected cost has thus been 
estimated as of the order of $1,900,- 
000. Included in this figure are the 
estimated cost of the plant proper with 
three days pressure storage for butanes 
and three days atmospheric storage for 
natural gasoline, also steam genera- 
tion, cooling tower and cooling water 
pumping plant. Not included are the 
cost of propane storage, loading fa- 
cilities, spurs, roads and lines outside 
the process area or between storage 
and process area. 


Modifications of Existing Plants 


for Increased Propane Recovery 

If it is conceded that these figures 
of operating costs and investment are 
attractive, it may wel] be asked what 
modifications to existing plants may 
be made to increase propane recovery. 
In the light of‘ what has been said 
above no all inclusive answer to this 
question can be given. As mentioned, 














TABLE 6 
Utility Requirements and Costs. 
Cost 
Utility * & Required Per Day 
ER ea ie 84.22 million Btu./hr. $200 
Makeup Water......... 155 gal. per min. * 15 
Electric Power.......... 350 kwh/Hr. 84 
Desiccant and Miscel....| ................ 20 
Total $319 
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several measures may be taken in an 
existing plant to increase the recovery 
of butanes, propane, or even of ethane 
and optimum results may be achieved 
through a combination of these meas- 
ures. 

If it were required to expand a plant 
extracting 95 percent of the normal 
butane from the wet gas of Table 3 
such that 90 percent of the propane 
would be recovered the most likely 
solution would be to replace the exist- 
ing absorber with a fractionating ab- 
sorber installation operating at a pres- 
sure and temperature such that the 
lean oi] circulation would not exceed 
that of the existing plant. While this 
lean oil circulation in straight absorp- 
tion would result in a normal butane 
factor of approximately 1.1 (12 plates) 
the same circulation would have to 
produce a propane factor of .97 for a 
considerably increased volume (due to 
internal recycle) of vapors. It is not 
difficult to find combinations of pres- 
sure and temperature which will satisfy 
this condition; the problem is to de- 
termine which of the possible combi- 
nations will yield the plant of lowest 
cost. Increasing the absorber pressure 
from an initial value of 150 psig., the 
first additional compression ratio is 
equivalent to a lowering of the effec- 
tive absorber temperature by 60° F., 
the next one to only 37°F. and the 
third to only 22° F, Refrigerating the 
lean oil will be found relatively more 
expensive below pressures of 450 psig. 
than will wet gas compression. 
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Tirsilinattec _, = eee 
AND CONTROL 


(PART I!) 


DAVID M. BOYD, JR. 
Universal Oil Products Company, Chicago 


los problem of controlling a frac- 
tionation column is essentially one of 
maintaining a material balance. There 
is just so much material charged to 
the column and it either has to go 
overhead or out the bottom. If some of 
the heavy material goes out the top, 
the overhead product will be off speci- 
fication. Conversely, if the light ends 
go out the bottom, the bottoms product 
will be off specification. 

Methods of maintaining this ma- 
terial balance will depend upon the 
type of fractionation being accom- 
plished in the equipment. Basically, 
there are two types of fractionation- 
control problems, continuous and 
batch columns, In the continuous col- 
umn the material balance is main- 
tained by controlling the heat-input to 
the column, while in the batch column 
the heat-input remains constant and 
the product draw-off rate is changed 
to allow the components of the ma- 
terial charged to still to come out at 
the required rate of purity. 

Most of the continuous fractidna- 
tion - column - control systems can be 
separated into one of three types: 1) 
stripping-section temperature control; 
2) rectification - section. temperature 
control; 3) material-balance control. 

Most of the common fractionation 
problems can be handled with one of 
the above listed types of control sys- 
tems. Only one of these types will give 
optimum results on a given fractiona- 
tion problem. It is, therefore, desir- 
able to check through the operation of 
each type of contro] to see how it op- 
erates and to which fractionation prob- 
lem it is best suited. 


Type 1. Stripping-Section Temperature 
Control (Figure 1) 


In checking through the operation 
of a continuous-fractionation column, 
it is easy to see that, with a feed rate 
of constant quality and constant quan- 
tity, it would be possible to control 
the operation of a column by setting 
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PART I, which appeared in The 
Refiner last month, outlined the 
_ over-all problems of selecting 
| and applying control instruments 
| in general commercial use and 
| reviewed the methods of pres- 
| sure control applicable to vari- | 
ous specific fractionation opera- 
tions. Part Il, herewith, is a 
continuation of this treatment 
| and is concerned with composi- 
tion control and material bal- 
ance control for both continuous 
and batch type operations. | 





the flow of heat to the reboiler, and 
then setting the flow of products from 
the top and bottom of the tower. As 
more heat is added, more of the 
heavier material will be driven up the 
column, al] other conditions remain- 
ing constant. 


Unfortunately, a feed rate of con- 
stant quality and quantity, day in and 
day out, does not occur other than in 
text books or on process flow sheets 
and it becomes necessary to devise 
instrumentation to compensate for the 
changes in feed. 

It has been seen that for a fixed 
amount of reflux a change of flow of 
heat to the reboiler will determine the 
amount of top and bottom make and 
consequently the quality of either. It is, 
therefore, desirable to make the control 
of heat to the column the major control 
function and to design the rest of the 
instrumentation. to follow the action of 
this controller or to simplify its work. 


The flow of heat to the reboiler has 
to be modulated in order to maintain 
a constant quality of the material in 
equilibrium at some point in the 
column, Therefore, in order to control 
the flow of this heat, it becomes neces- 
sary to have a measure of the quality 
or composition of the material at the 
point under control. The usual method 





of determining this quality is to meas. 
ure its boiling temperature at a fixed 
pressure and then use this to control 
the flow of heat to the reboiler. This is 
usually done by means of a recording 
temperature controller setting the flow 
of steam or other heating medium to 
the reboiler. 

Setting the temperature of the equi- 
librium conditions at one tray in the 
column, automatically fixes the com. 
position or equilibrium conditions of 
any tray up or down the-column from 
the tray under control, for any condi- 
tion of feed and reflux. It is desirable 
to pick a control point where the tem- 
perature change is greatest in going 
from one. tray.tothe.next- It is also 
desirable to select this point as close 
as possible to the reboiler in order 
not to introduce too great a_time-lag 
in the contro] system. The selection of 
the control point resolves itself into 
a compromise between the point of the 
greatest temperature change and the 
point with the least time-lag. For this 
reason, it is best to provide a thermo- 
well or at least a coupling for a future 
thermowell every third tray so that 
the optimum control point can be lo- 
cated after the column is in operation. 


Extra Couplings 


Even though the location of the 
optimum control point can be pre- 
dicted fairly accurately from the 
column design information, the extra 
couplings do not cost much to install 
when the tower is being built but are 
very expensive to install after the 
tower has been in operation, especially 
if it is rated as a “Code” pressure 
vessel. Nothing is more discouraging 
to an instrument man than to be asked 
to contro] a fractionation column 
whose duty has been changed from its 
original service and consequently there 
is no provision for a control couple 
at the ‘optimum control point. 

With the heat flow under control, 
a change in feed quality or quantity 
will change the quantity of overhead 
make and bottom make, keeping each 
of substantially constant quality be- 
cause of the action of the column. 

The_ flow of overhead and bottoms 
products is controlled by level co” 
trollers, When the products are goimg 
to storage, the level controller merely 
opens and closes a valve as the level 
rises and falls. However, when_the 


product is feeding a succeeding column 
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itbecomes necessary to keep the feed 
rate to the column as constant as 
gssible SO aS Tor to~ upset its Opera- 
tion. In this type of operation, it is 
best to use a flow controller with its 
control point reset by an “averaging” 
fype_of Tevel controller.’ 

An “averaging” type level control- 
ler is a level controller that tries to 
maintain a constant flow out of a ves- 
sl by letting the level change over 
wide limits, thus absorbing any sud- 
den surges and not passing them on 
to the next tower. The flow controller 
is used to maintain the flow as nearly 
constant as possible, irrespective of 
any changes in pump pressures, line 
losses, tower pressure, pressure drop, 
ec. The “averaging” action of the 
controller is obtained by using a con- 
troller with a wide throttling range so 
as to give a small output air change 
with a change in level. Often a reset 
function is included to make the level 
tend to average out around the mid- 
dle of the control band. This is neces- 
sary where surge capacity is limited. 

With the stripping section on tem- 
perature control the reflux is main- 
tained at a constant rate by means of 
a fow controller, irrespective of the 
column throughput. The amount_set 
is enough to give the required reflux 
ratio at the greatest expected through- 
put. At any lower throughput, the frac- 
tionation will be improved over the 
design requirments. This will not hurt 
the product; in fact, it gives a better 
product than required at lower through- 
puts although requiring somewhat more 
heat per unit of throughput than the- 
oretically necessary. 

It should be possible to devise a 
ratio control system to slowly change 
the reflux as the feed rate changes, 


FLOW CONTROLLER 


FEED 





and avoid using more heat per unit of 
throughput. However, in most petro- 
leum columns the feeds are fairly con- 
stant for long periods of time and it 
is satisfactory to set the reflux at a 
constant rate. 

The_reason for maintaining a con- 
stant reflux rate is to ease the job of 
thé temperature controller on the re- 
boiler. rt a 4:1 reflux ratio 80 percent 
of the head load is from the reflux. 
By maintaining a constant reflux rate, 
a 5 percent change in the feed rate 
would only require a 1 percent change 
in the steam-input to the reboiler, thus 
reducing the changes required of the 
temperature controller. It_must_be_re- 
membered that the temperature _con- 
troller is a very slow acting instru- 
ment and control system. There are 
several time-lags, such as the time- 
lags in the thermo-well, measuring 
system, control system and the heat- 
transfer time-lags in the reboiler and 
at each plate, all adding up to give an 
unfavorable control characteristic as 
compared to the control of pressure 
and flow. Consequently, everythin 
possible should be done to veined the 
changes that the temperature controller 
has to make. An example of this is the 
use of a pneumatic-set flow controller 
on the steam to the reboiler. This in- 
strument keeps a constant flow of heat 
into the reboiler irrespective of any 
changes in steam-header pressures, line 
losses, heat-transfer coefficients, etc. 
This instrument corrects for these up- 
sets before they reach the temperature 
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controller, thus reducing the work re- 
quired of it. : 

With the described control equip- 
mént, it should be possible to handle 
a Jarge ae ‘the fractionation- 
control problems. However, it must be 
remembered that for optimum control 
with this system, the thermocouple 
must be located near the reboiler, in 
order to reduce the time-lag in the 
control system. In other words, it 
must be located below the feed plate 
or in the stripping section of the 
column. Quite often a large plate-to- 
plate temperature gradient is not found 
in the stripping section of the column, 
and, Sate tty this type of control 
system is not applicable. 











Type 2. Rectification-Section Tempera- 
ture Control (Figure 2) 


lf. for some reason, it is not pos- 
sible to use a stripping-section tem- 


perature control, and a satisfactory 
temperature gradient is located above 
the feed plate of the column or in the 
rectification section of the column, it 
is desirable to use the rectification- 
section temperature - contro] system. 
This system controls the material bal- 
ance of the column by controlling the 
amount of reflux returned to the 
column by means of a. temperature 
controller. 

A fixed amount of heat passes into 
the column through the flow controller 
on_the steam to the reboiler. This 
makes a certain amount of overhead 
product for a given amount of feed 
and reflux, By changing the amount of 
reflux, we can change the amount of 
product made, because for a given 
amount of heat into the column 
through the reboiler there will be a 
definite amount of distillate made. 
This distillate can be returned to the 
column as reflux or sent from the 
column, as product. Because of the 
action of the column, the quality of 
the product made will depend upon 
the amount that is made. The compo- 



































Figure 1 (Il) Stripping Section Temperature-Control System 
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sition of the overhead product will de- 
termine the position of the composi- 
tion gradient within the column. 


In operating a column of this type, 
enough steam is passed to the reboiler 
to cause the temperature controller to 
.give the required reflux ratio at the 
maximum rate of feed, As in the first 
type of control system, this system 
wil] give a higher reflux ratio at the 
lower rates of feed, but this only gives 
a little purer product than required 
and does not amount to a disadvan- 
tage. If it is known that the feed rate 
will be low for some length of time, 
the steam flow to the reboiler can be 
cut back, 

The use of this type of control sys- 
tem is also indicated when there is 
no means of controlling the heat- 
input to the bottom of the column, 
as in an installation with the column 
on the outlet of a reactor or other simi- 
lar installation, where the major por- 
tion of the heat coming into the column 
is uncontrollable. 


In this type of control system the 
temperature controller is controlling 
the flow of a process medium, and this 
flow should not be changed too rapidly 
or it would be very possible to flood 
the column, For this reason the use of 
a derivative type of controller should 


116 


{596} 









































Figure 2 (Il) Rectifj. 
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control. 

In most fractionation installations, 
the quality or composition of the feed 
is fairly constant and will probably 
not change greatly from hour to hour, 
even though the feed rate may change 
quite a little. The operator can be 
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Figure 3 (Il) Material Balance Control System. 


the bottom. This level controller should 
be provided with a wide throttling 
range, in order to prevent surging in 
the contro] system. 

The reflux to the column is on flow 
control and should be set to give the 
required reflux ratio at the maximum 
throughput. The level controller on 
the overhead surge drum controls the 
overhead make as in the other two 
types of control systems. 

The design of the fractionation 
equipment using this type of control 
system should be very conservative. 
There should be an extra number of 
plates in the column in order to mini- 
mize the changes in feed composition. 
The feed drum for this column should 
be large enough to allow the compo- 
sition changes to balance out as much 
a possible before being charged to 
the column, Use of this type of con- 
trol system is recommended only when 
Types 1 and 2 cannot be used. Tem- 
perature control of fractionation col- 
uMNS is not-too~suceessful_belew—an 
0- 10°F. spread in boiling range of 
the components _to_be separated. 


Batch-Fractionation Colum ns 


(Figure 4) 


Control of a batch column is essen- 
tially a problem of keeping the column 
operating at its highest efficiency and 
‘ontrolling the amount of reflux re- 
urned to the column. The problem of 
‘ontrol on a batch column is entirely 
different from that of a continuous 
‘lumn. In a continuous column the 
op and bottom products are main- 
lained at constant composition, while 
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in the ,batch still several overhead 
products are successively removed, de- 
pending upon the original charge to 
the still. As a cut is being taken off, 
it is usually. necessary to keep in- 
creasing the reflux ratio in order to 
rectify out the last of the first com- 
ponent so that it will not be con- 
taminated and also so that it will not 
contaminate the following cut. Opera- 
tion of such a column is stepwise, with 
the overhead temperature dependent 
upon the cut that is being removed at 
that time. 

Instrumentation of a batch column 
would require a flow controller on the 
steam to the reboiler, a flow controller 
on the reflux, and a multiple-point 
temperature recorder with thermocou- 





ples located at different points up the 
column. The operator can watch the 
temperature recorder to see when his 
“out point” is approaching and con- 
sequently when to increase his reflux 
ratio, 

Certain types of automatic labora- 
tory columns use a controller that will 
increase the reflux whenever the tem- 
perature of the overhead starts to rise, 
no matter what the temperature is at 
the time and wil] steadily increase the 
product yield when the temperature 
remains constant. An instrument simi- 
lar to this has been adapted to a 
batch-fractionating column to give au- 
tomatic control of the reflux rate. This 
refinement usually is not necessary in 
most of the batch - fractignating col- 
umns as these columns do not require 
as elaborate a control system as do 
the continuous - fractionation systems. 

Throughout this section of the paper 
one condition for the proper operation 
of a fractionation column has been 
stressed. This has not been said in so 
many words so it would be well to 
mention it in conclusion, This is to 
design the instrumentation and contro] 
so as to keep the conditions as steady 
as possible. Tests have shown that 
some columns require from 10 minutes 
to as much as 3 hours for the plates 
to reach equilibrium under steady 
conditions, depending upon the type 
of fractionation that is being carried 
out in the column, Any type of con- 
trol system that tends to force the 
temperature back to the control point 
by slugging the column with heat or 
reflux should be viewed with caution 
before it is considered. It is entirely 
possible with such a controller to: have 
a very close temperature control, but 
poor composition control, because of 
the poor fractionation resulting from 
such slugging, 
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Figure 4 (11) Batch-Fractionation Column Control 
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THE DETERMINATION OF INORGANIC 
CHLORIDES IN CRUDE OILS BY 


irect gt SO aeee EF 5) 


Standard Oil Company (Indiana), Sugar Creek, Mo. 


The inorganic salts found in crude 
oil can be a serious problem to the 
petroleum refinery. These salts may 
contribute to such disabilities as the 
corrosion of equipment because of the 
hydrolysis of chlorides to hydrochloric 
acid, and to the clogging of heat ex- 
changers, furnace tubes, and piping 
because of their deposition from sus- 
pension. The salts in crude oil consist 
mainly of sodium, magnesium, and 
calcium chlorides and sulfates. The 
chlorides are of principal concern, in- 
asmuch as hydrochloric acid may be 
released from these calcium and mag- 
nesium salts when crude oil is dis- 
tilled. 

For the routine determination of 
salt in crude oil, it is seldom neces- 
sary to analyze for al] the compo- 
nents; the determination of total in- 
organic chlorides is generally suffi- 
cient. A variety of methods has been 
proposed for the analysis of crude oil 
for salt content,’*** and all of these 
methods have depended upon the ex- 
traction of the salt from the crude oil 
with water and then analyzing the 
aqueous extract for chlorides, Some of 
the methods are very time-consuming, 
and none seems to give consistently 
reproducible results, particularly be- 
tween different laboratories. 

An investigation has been carried 
out to develop a method which would 
be precise and accurate, but which 
could be carried out within a reason- 
able length of time by non-technical 
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IMPORTANT refining operations have in the past been frequently hampered by a lack of know!l- 
edge concerning the amount of salt contained in crude oils. Chemists have been forced to use 
tedious extractive procedures to find this out. The authors have recently developed an analytical 
technique which uses electronic tubes for the accurate determination of the salt content of any 
oil. The test is rapid, can be performed by non-technically trained persons, and should find wide 
application jn the petroleum industry. This useful method was presented at the recent Sympo- 
sium on Rapid Methods of Analysis conducted under the auspices of the Division of Refining of 
the American Petroleum Institute at Chicago, November 8. 





personnel, The successful method 
which has been evolved utilizes the 
Precision-Shell dual titrometer to make 
a direct electrometric titration for total 
inorganic chlorides in crude oil with- 
out preliminary water extraction. 


Method 

A pparatus 

Precision-Shell dua] titrometer and 
accessories, including two 10-ml. mi- 
croburettes and special ground-top 
250-ml. titration beakers. 

Two silver electrodes. 

Two Beckman No. 4990 glass elec- 


trodes. 


2-ml., 5-ml., and 10-ml. transfer 
pipettes, 

100-ml. graduated cylinder. 
Reagents 


0.0100 normal silver nitrate in 90 
percent isopropyl! alcohol. 

Organic electrolyte: 600 ml. of cp 
benzene; 400 ml. of cp isopropyl al- 
cohol (98 to 99 percent) ; and 6.7 ml. 
of 68 percent of nitric acid. 

Wash solution—500 ml. of cp ben- 
zene and 500 ml. of isopropyl alcohol 
(98 to 99 percent). 

Size of Sample 











Estimated Pounds of 





Sedium Chieride Per Milliters of 
1000 Bbis. Sam 
0 to 150.. , Seaenans nee 10 
150 to 300.... ; 5 
IE ein Ig SR reek 2 
In excess of 1,000 we 1 
















































Preparation and Care of Apparatus 

The titrometer is adjusted as recom 
mended by the manufacturer.* To pre- 
pare the electrode system for a titre 
tion, it is rinsed with the benzene-iso 
propyl-alcohol wash solution. After 
titration has been completed, the elec 
trodes are rinsed thoroughly with the 
wash solution and then with distilled 
water, The electrodes are immersed in 
distilled water between titrations, and 
at al] times when not in use. The silver 
electrode is occasionally polished with 
crocus cloth. 

















Procedure 





Introduce into a clean titration beak 
er 100 ml. of the organic electrolyte 
and add thereto the appropriate meas 
ured volume of sample by means o 
a transfer pipette. Rinse into the beak 
er any sediment clinging to the pipette 
by drawing several portions of 
electrolyte solution from the beaker 
into the pipette. After adjusting the 
instrument to read zero when the elec 
trodes are immersed in distilled w* 
ter,® remove the beaker of water 4” 
flush the electrodes with the 
solution. Place the beaker contain: 
the sample on the titrometer stan 
and adjust the stirrer to provide g 
agitation without splashing. Fill the 
burette with 0.0100 normal silver-™ 
trate solution, and adjust it to #™ 

Set the titrometer to read iM | 
negative-millivolt range, and adjus 
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Com- 


pre: 


itra- 


er a 
elec: 
- the 
led 
d in 


Iver 
with 


ie range-selector switch as necessary 
» bring the needle onto the scale, Re- 
word the initial millivolt reading, If 
ihis is more negative than —400 milli- 
its, the presence of hydrogen sulfide 
is probable, and the titration should 
ie started slowly, If this reading is 
lss negative than —400 millivolts, 
omit the following paragraph and pro- 
wed as directed thereafter. 

In general, a measured increment of 
he reagent is added from the burette, 
the contents of the beaker allowed to 
regain equilibrium as indicated by the 
constancy of the millivolt-meter read- 
ing, and the resultant millivolt reading 
recorded together with the burette 
reading. The size of each -increment 
should be sufficient to produce a 
change in meter reading not greater 
than 20 to 30 millivolts. With an ini- 
tial millivolt reading more negative 
than —400, use increments of 0.1 ml. 
itil the change in millivolts per in- 
cement approaches 20; then add in- 
cements of 0.05 ml. until the “break 
point” is passed. Record as “B” the to- 
al volume of reagent used up through 
the break point, and then continue with 
larger increments. 


Whenever the initial reading is less 
negative than —400 millivolts, add the: 
reagent initially in increments of 0.5 
ml.—recording the data after equilib- 
rium has been re-established following 
each addition of reagent, until a 
change of about 20 millivolts per in- 
crement indicates that the additions be 
decreased to 0.25 ml. each and, sub- 
sequently. to 0.1 ml. and 0.05 ml, as 
the break point is approached. For a 
typical West Texas crude the magni- 
tude of the inflection will generally 
be less than that observed for most 
other crudes, In this case the size of 
the added increments should be the 
same as described previously herein. 
However, the change in size to succes- 
‘ively smaller increments should be 
made on a 10-millivolt-per-increment 
change. After the break point has been: 
passed, as indicated by a subsequent 
‘ppreciably smaller change per incre- 
ment, discontinue the titration. Record 
the total volume of the reagent used 
up through the break point, including 
that used for titrating hydrogen sul- 
de, if any, as “A.” 


Calculations 


Where “A” is equal to the total vol- 
ume of standard silver-nitrate solution 
wed to reach the chloride end point, 
and “B” jis equal to the volume of 
‘andard silver-nitrate solution used to 
reach the hydrogen-sulfide end point, 
the total chlorides expressed as pounds 
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FIGURE 1 
Optimum Concentration of Nitric Acid in Titration Solvent. 


of sodium chloride per 1000 barrels 
of crude oil is: 


must tolerate any water suspended in 
the sample without forming a second 
phase. The sol- 


(A — B) (normality of silver nitrate) (0.0585) (3785) (42) (1000) ‘vent must be ca- 


(Milliliters of sample) (454) 


Where: 

A = the total number of milliliters of 
standard silver-nitrate solu- 
tion used from the start of the 
titration to the final break 
point. 


B=the number of millimeters of 
standard silver-nitrate solu- 
tion used from the start of the 
titration to the hydrogen- 
sulfide break point. 


0.0585 = the number of grams of sodium 
chloride equivalent to 1 ml. 
normal silver-nitrate solution. 

3785 =the number of milliliters in 1 
gal. 
42 = the number of gallons in 1 bbl. 
454 = the number of grams in 1 Ib. 


When the standard silver-nitrate so- 
lution is 0.0100 normal, and the sam- 
ple size is that shown as hereafter, 
the factor for converting milliliters of 
standard solution to pounds of sodium 
chloride per 1000 barrels of oil is as 
follows: 








Pounds of Sodium 
Chloride Per 1000 Bbls. 


Size of Sample Per Milliliter of 0.01 N 








(Milliliters) Silver Nitrate 
10 20.5 
5 41.0 
2 102.5 
1 205.0 
Experimental 
Solvent 


In carrying out the direct electro- 
metric titration of chlorides in crude 
oil, the selected’ solvent must be com- 
pletely miscible with crude oil, and it 


Company Publication 


pable of dissolv- 
ing all inorganic 
chlorides introduced with the sample, 
and-must be sufficiently polar that the 
inorganic chlorides present will be 
ionized. The solvent must be suffi- 
ciently conductive so as to make the 
titration practical, and it. should be 
non-reactive with the titrating solution. 

A wide variety of non-aqueous sol- 
vents has been proposed for electro- 
metric titrations,‘ and several solvents 
were investigated in the development 
of this procedure. A benzene-isopro- 
pyl-aleoho] mixture acidified with ni- 
tric acid showed the most promise. To 
provide maximum miscibility with 
crude oil, the highest benzene - iso- 
propyl *- alcohol ratio consistent with 
good inflections and rapid equilibrium 
rates was used; this was 60 percent 
benzene and 40 percent isopropy] al- 
cohol. The water content was kept at 
the minimum consistent with workable 


- conductivity of the solution; no water 


was introduced into the solvent aside 
from that contained in the ispropy] 
alcohol and the nitric acid. This 
amounted to approximately 0.75, ml. 
of water per 100 ml. of solvent. The 
optimum acid concentration was found 
by experiment to be approximately 0.1 
molar. The effect of varying the acid- 
ity of the solvent upon the height of 
the inflection is shown graphically in 
Figure 1. The solubility of sodium 
chloride in this titration solvent was 
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determined to be 13.6 mg. per 100 ml. 
of solvent at 70° F. 

As the titration solvent contains a 
rather high percentage of benzene, 
which is a toxic material, mechanical 
suction should be used when the sol- 
vent is drawn into a pipette. 


Electrode System 


The potentiometric titration of 
chlorides with silver-nitrate solution, 
using silver as the indicating electrode, 
has been shown to be very satisfac- 
tory,’ and, as a reference electrode, 
the glass electrode offers many advan- 
tages.° The glass electrode gives a defi- 
nite, reproducible potential that does 
not vary appreciably over short pe- 
riods of time, so long as the electrode 
is immersed in a solution of constant 
hydrogen-ion activity. The applica- 
bility of the glass electrode as the 
reference electrode in non-aqueous so- 
lutions has been well established,?** 
and is of special value in argentimetric 
titrations because it avoids difficulties 
resulting from the use of a salt bridge, 
which is usually necessary with calo- 
mel cell, The new, shielded, high-re- 
sistance glass electrode overcomes 
many of the disadvantages arising 
from the use of more fragile, lower- 
resistance glass electrodes. Suitable 
commercial electronic voltmeters are 
now available for use with this high- 


resistance electrode. The electronic 
voltmeter used in this work was simi- 
lar to, that described by Penther and 
Rolfsom.’ 


The Effect of Hydrogen Sulfide . 
And Mercaptans 


Inasmuch as silver nitrate may re- 
act with other compounds in crude oil 
besides the inorganic chlorides, the 
possible effect of such interference was 
investigated. The most probable inter- 
fering compounds are inorganic sul- 
fides and mercaptans. To determine 
the effect of inorganic sulfides, ap- 
proximately 1 mg. of hydrogen sulfide 
per 100 ml. of crude oil was added 
to a sample of Mid-Continent crude 
oi] which had previously been ana- 
lyzed for inorganic chlorides by the 
direct titration procedure just de- 
scribed. When the sample was electro- 
metrically titrated, it was found that 
the hydrogen sulfide was precipitated 
first by the silver nitrate to give a 
very sharp inflection point; the re- 
mainder of the titration was normal 
and gave a good chloride inflection 
point. The number of milliliters of 
standard silver-nitrate solution used in 
precipitating the chlorides was ob- 
tained by deducting from the total the 
number of milliliters used to precipi- 
tate the hydrogen sulfide. To a portion 
of the foregoing sample containing 


hydrogen sulfide, 0.1 percent of amy| 
mercaptan was added for a test sim. 
ilar to that described previously, Aj. 
though the chloride inflection occyys 
before the mercaptans are precipj. 
tated, the mercaptans appear to reduce 
the sharpness of the chloride infle. 
tion point. The effects of hydrogen 
sulfide and mercaptans on the chloride 
inflection point are shown in Figure 2 

Based on the experimental addition 
of amyl mercaptan to crude oil, jt 
appears that, if more than about 0.2 
percent of mercaptan is present, the 
chloride inflection point will be suffi. 
ciently obscured to make it valueless 
in this analytical procedure. However, 
with crude oil containing less than 0.2 
percent mercaptans, no adverse effect 
on the chloride titration has been ob- 
served. However, this limitation does 
not appear to impose a disadvantage 
in practice, inasmuch as examination 
of a wide range of crude oils which 
contain mercaptans has never revealed 
a case wherein a usable inflection point 
was not obtained. 


Precision and Accuracy 

The precision and accuracy of the 
direct electrometric titration for in 
organic chlorides in crude oil is de 
pendent in part on: 1) interfering 
compounds which may be present; 2) 
the sample size as governed by the 
quantity of salt present; and, 3) the 
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Electrometric Titration of Known Quantities of Chloride in 
Non-aqueous Solvent. 
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FIGURE 2 


Effect of Hydrogen Sulfide and Mercaptans on the Electrometric 


Titration for Chlorides in Crude Oil. 
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Precision of Direct Electrometric Titration for Inorganic Chlorides in Crude Oil 








Inorganic 


Sodium 


Calculated as 
(Pounds Per 


Chlorides 
Chloride 


Average Deviation 

















Type of Crude Oil 1009 Bbis.) (Percent) 
Iya mines Gill Coast a ot ot a 0 
ical mixed G a . a J 
Type) ined West Texas (20ur) 281; 290, 290, 283 14 
TXL Devorian, Texas... . 587, 583, 600, 605 1.5 
Ydlowhouse, Texas (sour) 123, 125, 125, 127 0.8 
Isndon, Texas. . 57, 53, 54, 55 2.7 
1.5 (avge.) 


TABLE 2 


accuracy of the Direct Electrometric Titration and the Water-Extraction Methods for 
Inorganic Chlorides in Crude Oil 



































chloride solution in 99 percent etha- 
nol to crude oils containing either no 
inorganic chlorides or known quan- 
tities of chlorides. Adding the lithium 
chloride to the crude oil in this man- 
ner provided salt in solution as well 
as in a fine suspension which ap- 
proaches its naturally occurring state 
in crude oil. The results obtained by 
direct electrometric titration are pre- 
sented in Table 2. The accuracy of the 
titration in crude oil is shown to be 
acceptable, and is close to the estab- 
lished precision of the titration. 

It is believed that a significant lim- 
itation on the accuracy of this deter- 
mination is set by the heterogenous 


DIRECT ELECTROMETRIC nature of the sample and the conse- 
TITRATION WATER EXTRACTION quent inability of the operator to dis- 
le Determined etumatenl tribute uniformly the suspended salt 
e norganic Inorganic . : : 

Chinttdes qs. Cuties in the crude oil and to withdraw a 
Calculated Calculated Calculated representative sample. Data that con- 

as Sodium as Sodium as Sodium = > 
Chloride | Chloride Average | Chloride Average firm this are presented in Table 3, 
(Pounds Per (Pounds Per eviation (Pounds Per eviation . ° ° 
Source of Crude Oil 1000 Bbis.) | 1000 Bbls.) | (Percent) | 1000Bbls.) | (Percent) which shows the maximums reproduci- 
Caprock, New Mexico 50 49, 52 3.0 54, 59 13.0 bility for duplicate portions that Wears 
Cec New Mexico 100 98, 104 3.0 100, 105 2.5 withdrawn simultaneously from a me- 

aprock, New Mexico 200 199, 202 0.7 192, 197 2.8 . 
Insh, Texas 107 106, 108 0.9 105, 109 1.9 chanically shaken sample. The average 
South Fullerton, Texas—Devonian . 79 74, 75 5.7 75, 80 3.2 deviation on these samples is about 
2.7 (Avge.) 4.7(Avee.) half of that shown for routinely han- 
a ———— —— dled samples, On routine samples con- 
TABLE 4 


TABLE 3 


Agreement Between Simultaneously 


Withdrawn Samples 





Inorganic 
Chlorides 
Calculated 
| as Sodium 
Chloride 
(Pounds 


Per 
1000 Bbls.) 


Type of Crude Oil 


Average 
Deviation 
(Percent) 


Inorganic Chloride Content of Various Crude Oils as Determined by Direct Electrometric 
Titration and by Water Extraction 

















Typical mixed Mid-Continent. 86, 86 0.0 
Typical mixed Mid-Continent. } 21, 22 2.3 
Typical mixed Gulf Coast. . . 41, 41 0.0 
Typical mixed Gulf Coast | 69, 69 0.0 
Typical mixed Gulf Coast. ..... | 655, 56 0.9 
Typical mixed West Texas.....| 232, 236 0.9 
Typical mixed West Texas. } 191, 195 1.0 
Typical mixed West Texas. . . 179, 181 0.6 
Typical mixed West Texas.....| 187, 187 0.0 
0.6 (Avge.) 








state of suspension 


in which the salt 


occurs. The accuracy of this procedure 
in the non-aqueous electrolyte alone, 
as determined by the titration of known 


quantities 


of 


lithium chloride 


dis- 


solved in the titration solvent, is rep- 
resented by an average deviation of 
042 percent. The titration curve is 
characterized by a very sharp inflec- 
tion, as shown in Figure 3. In the 
tration of crude oil the precision was 
found to be within 1.5 percent aver- 
age deviation on all samples tested. 
he precision as determined on crude 
oil by direct electrometric titration is 


shown in Table 1. 


pate accuracy of the titration was 
termined by adding known quan- 
utes of a 0.500 normal lithium- 

















SALT CONTENT 
Calculated as Pounds of Sodium 
Hydrogen Chloride Per 1000 Bbls. 
Sulfide 
Origin of Crude Oil Present Direct Electrometic | Water Extraction 
Typical mixed Mid-Continent. .. No 86, 86 92, 75 
Typical mixed Mid-Continent... No 7: ae _ 2 
Typical mixed Gulf Coast... . No 41, 41 42, 42 
Typical mixed Gulf Coast... . No 69, 69 71, 63 
Typical mixed West Texas. ... Yes 195, 191 180, 116 
Typical mixed West Texas. Yes 236, 232 213, 209 
From West Texas Wells: 
pT en No 19, 13 13, 18 
Goldsmith-Clearfork . . No 498, 493 456, 456 
Levelland......... No 1,640, 1,618 1,460, 1,433 
i kb nui asse cd Yes 77, 80 88, 84 
| Se Yes 244, 246 209, 217 
Yellowhouse........ Yes 123, 125 121, 134 
TXL Devonian..... No 583, 587 645, 628 
| SES , No 26, 25 29, 25 
TXL Clearfork......... No 10, 10 17, 17 
Wasson “‘66”...... ; No 30, 32 29, 23 
South Fullerton—Devonian Yes 0, 00 Trace 
From Kansas Wells: 
Robbins Field. . No 38, 38 46, 50 
Valley Center No 8, 8 8, 8 
Wellington. .... No a 2 20, 33 
er No a: = 21, 17 
Kraft-Prusa. .. .. ; Yes 5, 7 2 
Saundra.......... Yes 293, 300 314, 309 
From Oklahoma Wells: 
ERE No 158, 155 163, 167 
Healdton No 61, 63 71, 71 
Hobart Pool............ No 131, | 129 142, 138 
J Saar No 12, 13 17, 21 
From Wyoming Wells: 
Steamboat Butte (Tensleep) No 0, 0 4, 4 
Pi a ad ahceateeae eave Yes 10, 10 yy. = 
Salt Creek, Light......... No 3, 2 4, 8 
Elk Basin (Tensleep)...... Yes 0, 1 4 
Cregon Basin........... No 4, 2 x 4 
ensleep........ No 5, 5 q 8 
From Gulf Coast Wells: 
"ar No 27, 2 38, 38 
Conroe........ No 22, 24 33, 33 
Fairbanks. ........ No 33, 30 38, 38 
Hastings...... a No 44, 46 67, 63 
High Island....... No 25, 27 , 
SS ae No 0, 0 4, q 
From East Texas Wells: 
“eae No 1,275, 1,322 1,223, 1,303 
NS. caikncccks 0's ike situps sca (hes apvan gee ae mas een No 30, 31 33, 38 
_ SCP SE em er ey ye er No 26, 2 25, 29 
OR No 312, 316 376, 372 
Texas. .... No 5, 5 13, 13 
ee as dil cc awsiunhe wade Neer h et sgeeee No 58, 59 54, 54 
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taining between 0 and 300 pounds of 
inorganic chlorides, calculated as so- 
dium chloride per 1000 barrels of 
crude oil, an over-all accuracy of 5 
pounds of salt per 1000 barrels can 
be expected — with most determina- 
tions having an accuracy within 2 to 
3 pounds of salt. 

The precision attainable by the di- 
rect electrometric titration has been 
found in this laboratory to be con- 
siderably better than obtainable with 
any of the conventional water-extrac- 
tion methods for determining inor- 
ganic chlorides in crude oil tested in 
this laboratory. 


Applicability to a Wide Range 
of Crude Oils 


A number of crude-oil samples, rep- 
resenting various producing fields in 
the United States, have been analyzed 
by the direct. electrometric titration 
method and also by the water-extrac- 
tion method of Rittershausen and De- 
Gray,” using acetone as a destabilizer. 
As shown in Table 4, both methods 
gave comparable results for the most 
part. On some samples of West Texas 
crude oils, however, divergent results 
were obtained between the two meth- 
ods, Based on the previous work in 
establishing the accuracy of the direct 
electrometric titration method, it is be- 
lieved that results obtained by this 
method are closer to the true value 
than are those obtained by water ex- 
traction. 

The typical Mid-Continent sample 
was a mixture of Oklahoma, North 
Texas, and Kansas (except West Kan- 
sas) crude oils; the typical Gulf Coast 
sample was a mixture of Gulf Coast. 
East and East Central Texas, West 
Kansas, Lance Creek, and Salt Creek 
light crude oils; and the typical West 
Texas sample was West Texas crude 
oil without Winkler. The samples of 
crude oils from specific fields were 
taken directly from the tankage at the 
wells. 

Representative titration curves for 
typical samples of mixed Mid-Conti- 
nent, Gulf Coast, and West Texas 
crude oils are presented in Figure 4. 
It will be noted that very sharp in- 
flections are obtained on the Mid-Con- 
tinent and Gulf Coast crude oils. The 
inflection for the West Texas crude oil 
is somewhat diminished in sharpness; 
however, it is still possible to locate 
this point accurately. 

When using the dual titrometer,”* 
two determinations are usually carried 
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FIGURE 4 
Typical Electrometric Titration Curves for Various Crude Oils. 


out simultaneously. With routine 
crude-oil samples of known character, 
it is possible to carry out two deter- 
minations in 15 to 20 minutes. 


Summary 


A direct electrometric titration pro- 
cedure has been developed for the rou- 
tine determination of inorganic chlo- 
rides in crude oi] without preliminary 
water extraction. The inorganic chlo- 
rides are titrated with alcoholic silver- 
nitrate solution against the silver-glass 
electrode system. The presence of hy- 
drogen sulfide or moderate amounts of 
mercaptans has been shown not to in- 
terfere seriously with the determina- 
tion, For crude oils containing inor- 
ganic chlorides equivalent to 0 to 300 
pounds of sodium chloride per 1000 


barrels a minimum precision of 5 


K K *K 


pounds of sodium chloride per 100 
barrels may be expected. 
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i function of instruments ‘in a 
refinery may be clearly broken down 
into two categories. One group covers 
those instruments which are used for 
providing an indication of a process 
condition or a record of that condition 
for the guidance of operators and for 
Jatistical reasons. The selection and 


THE INCREASED demand for 
high octane gasolines has re- 
sulted in the need for more 
exact separation of hydrocar- 
bons in fractionating columns 
with a consequent desire for 
improved automatic control. 
The author here discusses the 
reasoning which should be fol- 
lowed in the application of au- 
tomatic controllers and empha- 
sis is laid on the necessity for 
close integration between plant 
design and automatic control 
engineering. A aumber of typi- 
cal control systems are discussed 
culminating in the suggestion 
of a new method for control of 
precise fractionators. 
Presentation was before the 
American Society of Mechanical 
Engineers Petroleum Mechanical 
Engineering conference, held 
last month at Amarillo, Texas. 


er =e 


application of these instruments should 
be determined largely by the personnel 
who will be operating the equipment 
i order that they will be provided 
vith much information’ as is deemed 
hecessary for operation of the units 
i accordance with their standard 
practices. The application and selec- 
lion of these instruments follows well 
tablished lines and further discussion 
on them at this point would serve no 
usef y] purpose. 

€ second group into which instru- 
mentation may be sub-divided is that 
‘vering the instruments used for auto- 
matic control of the process, Con- 


tinuing changes in process require- 
ments and in development of auto- 
matic control equipment makes de- 
sirable a review of the engineering 
involved in application of these con- 
trollers, 


In order to obtain the most effective 
use .of automatic control the equip- 
ment must be applied with a better 
understanding of the process itself 
with particular reference to the end 
product required, the effect upon the 
process of manipulation of valves and 
also complete understanding of the 
limitations and capabilities of auto- 
matic controllers. It is very desirable 


that the physical design of processing 
equipment be carried on concurrently 
with the design of the automatic con- - 
trol system particularly as it is often 
found that the engineering details of 
one affect the other. 

In order to illustrate the various 
factors which influence the selection 
of equipment for control of refining 
units, it is proposed to examine the 
layout of a fractionating column and 
to discuss the «different methods of 
control and the reason why certain 
systems are suggested. There are a 
number of so-called conventional ar- 
rangements of control equipment which 
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Tower Temperature vs. Purity of Products. 


are based on experience gained through 
the years and which in general are 
adequate. As more and more refiners 
find it necessary to improve their 
overall fractionation and with the ad- 
vent of improved control equipment it 
is suggested that other less conven- 
tional but more positive control sys- 
tems be adopted. 

The instrumentation of a fractionat- 
ing column illustrated in Figure 1 
may now be discussed. This tower 
could be one in a multistage fractiona- 
tion unit and could be designed to 
separate two hydrocarbon fractions 
such as butane and pentane. The physi- 
cal arrangement of the column is 
along conventional lines where the 
feed is brought in at one of the inter- 
mediate trays, heat input obtained 
through a-reboiler at the base of the 
column and. overhead cooling through 
the medium of reflux consisting of the 
condensed overhead vapors. 


In order for the column fo operate 
at its highest efficiency, it is necessary 
that the feed to it, velocity through it, 
heat input, reflux ratio, and with- 
drawal rates all be maintained at 
steady rates, Abrupt changes in any 
one of these can cause an upset which 
temporarily at least will reduce its 
fractionating efficiency. 

Because of the foregoing, feed to 
the column is provided with an auto- 
matic flow controller which will main- 
tain a constant rate of flow regardless 
of varying pressures either before the 
valve or in the column. The rate at 
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which the bottom product is with- 
drawn need not affect efficiency if the 
column is designed with adequate hold- 
ing space at the bottom. A simple 
level controller will be adequate to 
regulate this product withdrawal. Sim- 
ilarly, the rate of overhead product 
withdrawal may be handled adequately 
with a level controller. 

The four variables which do mate- 
rially affect operation are pressure and 
temperature in the column, rate of 


flow of reflux and rate of flow of rm. 
boiler heating oil. These four variable 
should therefore be examined som. 
what more closely with particular g. 
tention being paid to the design of the 
column. 

Any fractionating column is ¢& 
signed to operate with a certain reflyy 
ratio and when the feed to the colum) 
is provided with an automatic flby 
controller, it becomes logical to fur. 
nish the reflux with a recording floy 
controller. The. operator may the 
maintain a ratio between these two ip. 
struments exactly in accordance with 
the concentration of overhead product 
in the feed. 

The pressure in the column must be 
controlled exactly and for this pur. 
pose a recording pressure controller 
is furnished connected into the column 
at some appropriate point. The method 
in which control may be obtained will 
vary depending upon the design of 
the column and overhead piping but 
generally speaking, pressure control 
of a fractionating column is simple. 
Therefore, the control engineer may 
locate his contro] valves directly in 
the overhead vapor line or by-passing 
the overhead condenser or in the over 
head condenser water. The proces 
engineer may select the location being 
guided by other considerations. 


Temperature Control 


The flow of reboiler heating oil mus 
be regulated in order to maintain tem- 
perature in the column at the desired 
operating value. A temperature com 
troller operating a valve in the oil line 
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will provide reasonably good control. 
Ina column where close control is re- 
quired, this degree of control will not 
be satisfactory. The combination of 
heat transfer and transportation lag 
in the temperature system renders the 
control somewhat difficult, and it is 
therefore necessary to remove from 
this particular control system any up- 
sets which may be introduced from 
outside sources. For example, if the 
pressure drop across the control valve 
in the oil line were to change, then 
the flow will change and eventually 
the temperature in the column will 
change. The temperature controller 
may then correct the position of the 
valve to compensate for the changed 
pressure drop but the time taken to do 
this will result in a period when the 
column will be operating off specifica- 
tions. To overcome this, a flow con- 
troller is used in the reboiler oil line 
and its control point is set by the tem- 
perature controller. In this manner 
any conditions which might affect the 
tate of flow as called for by the tem- 
perature controller will be corrected 
immediately by the flow controller 
without affecting the temperature in 
the column. 


An examination of the over-all con- 
trol system reveals that the key to the 
°peration of the column now lies in 
the temperature controller. The selec- 


tion of the point of temperature con- 
trol therefore becomes exceedingly im- 
portant. If the overhead product is the 
important one, then it would seem 
logical to locate the temperature sen- 
sitive element in the overhead line but 


further examination reveals that this 
is not necessarily the case. It must al- 
ways be remembered that in order for 
a controller to operate, the medium 
which it is controlling must be per- 
mitted to vary some because a con- 
troller can only produce a change in 
valve position consequent upon a,meas- 
urement change. The only manner in 
which the overheal vapors can change, 
where their pressure is controlled, is 
for the composition of the material to 
change. Thus, any operation of the 
temperature controller must be pro- 
duced by a composition change and 
since the controller operates with a 
decided time lag, it means that every 
operation of the controller will be pre- 
ceded by a period of time when the 
column is producing off specification 
material. 

Figure 2 shows the relation between 
overhead temperature and purity of 
overhead and bottom products. It will 
be seen that the purity of both prod- 
ucts can vary substantially while the 
overhead temperature remains at 145°, 
To control the tower from temperature 
at this point would not be satisfactory 
because not matter how well the tem- 
peratures were controlled, product 
would still vary. 

A properly designed fractionating 
column is provided with excess trays 
at the top and bottom and conse- 
quently it is possible for the tempera- 
ture at a certain point inside the col- 
umn to change without affecting the 
quality of the overhead product. It 
follows therefore that the location of 
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the temperature seusiuve element 
should be in the column at a sensitive 
point. An examination of the tempera- 
ture gradient in the fractionating col- 
umn will reveal a point some few trays 
above the feed inlet tray where the 
maximum temperature variation will 
be obtained without affecting overhead 
product and it is at this point that the 
sensitive element will be located. 

In Figure 3 the temperature at tray 
No. 10 in the tower is plotted against 
purity of overhead and bottom prod- 
ucts. It is at once apparent that there 
can be substantial changes in temper- 
ature at this point without materially 
affecting the product purities. Tem- 
perature control of the column from 
thie tray would be satisfactory. 

For a great number of fractionating 
columns, a control system as shown in 
Figure 1 with temperature control 
point selected in accordance with the 
above will be entirely satisfactory. 
However, where the separation of com- 
ponents with close boiling points, such 
as iso and normal] pentane or butane. 
is involved further consideration is 
necessary. 

Where the two components being 
separated have close boiling points, 
the temperature must be held to very 
close limits and in addition, pressure 
becomes an important factor. In Fig- 
ure 4 the temperature gradient in the 
upper section of a de-iso butanizer is 
plotted. A temperature controller is 
maintaining tray No. 62 at 1551,,° F. 
As tower pressure changes, the com- 
position on tray No. 62 must change 
in order that the temperature will re- 
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FIGURE 8 


main at 15514° F. Consequently, com- 
position and temperatures throughout 
the rest of the tower must change. In 
Case 3 to satisfy the pressure tempera- 
ture relation the liquid on tray No. 62 
becomes richer in normal butane and 
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therefore a greater number of trays 
between it and the top are required to 
complete the separation between the 
two key components. Since these trays 
are not there, the overhead vapor is 
overly rich in norma] butane as shown 
by the temperature curve. Conversely. 
in Case 1, the concentration of normal 
butane on tray No. 62 is reduced and 
overhead product improved if any: 
thing but concentration of iso butane 
in the bottom is increased. 

It may be concluded that unless 
pressure can be controlled to very pre 
cise limits, the control system shown 
in Figure 1 is not suitable for towers 
separating close boiling compounds. 


Temperature Difference Control 

A modification of the control sys 
tem is shown in Figure 5 where a dif- 
ferential temperature control is ¥ 
as the “key” column controller. Be 
cause the temperature gradient through 
a fractionating column does not follow 
along a straight line but rather com 
tains a number of breaks in the curve 
it can be shown that two points in the 
column may be picked where the tem 
perature difference between them 1s * 
very exact measure of the conditions 
in the column. 

The-sensitivity of a differential te 
perature control is illustrated in Fig 
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FIGURE 9 


ure 6 where substantial changes in 
temperature difference are observed, 
yet where overhead temperatures re- 
main practically constant. Thus, if 
a differential temperature controller 
with a range of —say 0-20°. were 
used, variations of 2 or 3 degrees 
would produce substantial pen motions 
in the controller so that for the small 
changes necessary for the controller 
to operate there would be substantially 
no change in overhead composition. 
The effect of pressure changes is 
shown in Figure 7 where the tem- 
perature gradient is plotted for a 
tower in which a temperature dif- 
ference of 5° is being maintained. It 
is seen that the temperature on any 
one tray will alter with changes in 
pressure so that the correct pressure 
temperature relation will be main- 
tained for the liquid on that tray. 
ere is no attempt on the part of the 
controller to alter any one tempera- 
lure and it is satisfied as long as a 
temperature difference of 5° is main- 
lained. This temperature difference is 
@ function of the materials on the 
rays involved and will not be af- 
fected by small changes in tower 
Pressure. ° 


Relative Temperature Readings 
A further point worthy of consid- 
eration is that where temperatures 
are being measured to very close 


tolerances, errors due to bulb or 
thermocouple installation caused by 
improper heat transfer from well to 
bulb and improper location in the 
tray, will become substantial. When, 
however, the temperature difference 
system is used in which the tempera- 
ture readings are relative, these errors 
can be expected to be compensating 


and accuracy of measurement and, 


hence control will be materially im- 
proved. 

As shown in Figure 5, a temperature 
difference may be maintained in the 
rectification section of the tower 
when the purity of overhead product 
is most important. On the other hand, 
when purity of bottom product is the 
more critical of the two, a temperature 
difference in the stripping section of 
the tower may be used. Such an ar- 
rangement is shown in Figure 8 where 
the temperature difference controller 
operates the product draw-off to main- 
tain the required liquid-vapor con- 
centrations on the controlled trays. 
As the level tends to change, a con- 
troller adjusts the rate of heat input 
to maintain the tower in equilibrium. 
This combination of temperature- 
level control provides a very stable 
system. 

Further examination of this control 
system will reveal the fact that as 
long as the measurement points for 
the differential temperature controller 
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are selected carefully and as long as 
feed rate to the column remains con- 
stant, the control system has only to 
correct for variations in composition of 
the feed as well as ambient varations, 
cooling water variations and tempera- 
ture variations in the reboiler heating 
oil, All of these variations may be kept 
down to the point where they do not 
become too great and consequently the 
column will be expected to operate at 
maximum efficiency. 

Unfortunately, there are circum- 
stances where it is not practical to lay 
out a column in accordance with the 
foregoing, most particularly in regard 
to the automatic control of the feed. 
It frequently occurs that the feed_to 
one column is taken from the bottom 
of a preceding column and in order to 
avoid Hoo ing or emptying that column 
the fee i 
the level in its base. A further com- 
plication arises that it is not always 
convenient to determine in advance 
the precise points for the location of a 
differential temperature controller be- 
cause of insufficient data on the exact 
characteristics of the temperature 
gradient in the column. 














Vapor Pressure Difference Control 


In view of the foregoing, a fourth 
general control system may be ex- 
amined in Figure 9, It will be seen 
that the feed to the tower is controlled 
from some other instrument, presum- 
ably a level controller on the pre- 
ceding column, It follows naturally 
that if the feed rate to the fractionator 
is being. varied; then the overhead 
product must vary in an exact pro- 
portion where the constituents of the 
material remain about the same. With 
this fact in mind, it becomes logical 
to arrange that the overhead product 
be changed immediately the incoming 
feed is changed in accordance with the 
easily calculated ratio which must be 
maintained between the two. Conse- 
quently, a flow ratio controller is seen 
so arranged that it operates a control 
valve in the overhead product line to 
maintain the desired ratio between the 
two flows, 


A flow ratio controller between over- 
head and feed of itself would not be 
sufficient because the measurement of 
the two flows is not exact and secondly, 
measurement of flow does not recog- 
nize a change in composition. In order 
that the precise degree of fractionation 
shall always be maintained, a second 
instrument which measures conditions 
in the column is used to adjust the 
ratio. 

The temperature difference control- 
ler has been rejected in order to show 
a different means of achieving the same 
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end. In this case the principle em- 
bodied is that if the composition of 
the materia] on a given tray in the 
column is maintained at established 
conditions, then the composition of the 
overhead product must also remain at 
established conditions, Since we can 
pick a composition to be maintained 
on a certain tray, a sample of that 
material may be put in a bulb located 
inside the column. A pressure tap from 
this bulb is led to a differential pres- 
sure transmitter which compares its 
pressure with that of the pressure in 
the column. The pressure in the column 
is a function of the vapor pressure of 
the material on the tray at which the 
tap is taken, while the pressure in the 
bulb is a function of the vapor pres- 
sure of the material in the bulb and 
since both of these materials are at 
the same temperature the vapor pres- 
sures will be the same when their 
constituents are the same. Variations 
in composition of the liquid on the 
tray in the column will produce a 
difference between the vapor pressures 
and this difference may be used to 
operate a controller which adjusts the 
ratio between overhead make and feed. 
The thought of using a differential 
vapor pressure transmitter for contro] 
of fractionating columns is not new to 
the industry but until recently mechani- 
cal difficulties have made the execution 
of the idea impractical. A device is 
illustrated in Figure 10 which will 
measure the vapor pressure difference 
very accurately and which overcomes 
the mechanical problems heretofore 
encountered. A simple force balance 
system is used to measure the force 
exerted upon the diaphragm by the 
difference in the two vapor pressures 
and the instrument is arranged so that 
zero differential is read at the center 
of the chart where the contro] point is 
set. A pen movement up scale indicates 
an increase in the lighter component 
on the tray while a downward pen 
movement indicates the reverse. 


This type of controller has advan- 





tages because selection of the con- 
trolled tray is not so critical as the 
selection of the temperature difference 
points. Like the temperature difference 
controller it is not upset by varations 
in tower pressure. Sensitivity can be 
as high as desired, corresponding if 
necessary to a full scale span of 2° F. 
Furthermore, the equipment is quite 
simple in design and operation. (A 
number of commercial instruments of 
this type are available.) 

The reflux to this column is shown 
under flow contro] but this may be 
improved by arranging that the flow 
transmitter on the feed to the column 
reset the control point of the flow con- 
trol in order that the desired reflux 
ratio be maintained. The decision as 
to whether or not to do this must lie 
with the column designer and will be 
judged on the basis of the anticipated 
change in the rates of feed and amount 
that the reflux ratio may be allowed 
to vary without detracting from effi- 
cient operation of the column or add- 
ing unnecessarily to the operating cost. 

Since we have arranged that the 
the column vapor pressure controller 
is to adjust the rate of overhead with- 
drawal, it becomes necessary to ar- 
range for another instrument to ad- 
just the heat input and the logical 
choice for this is the column pressure 
controller. 


Conclusion 


The foregoing discussion has shown 
that under exactly similar arrange. 
ments of piping and layout of , 
fractionating column it is often de. 
sirable that different forms of contro] 
be used. It has been shown that the 
choice of instrumentation must be 
geared very intimately with the process 
conditions and methods of operation 
and in the final layout, a somewhat 
novel method of control has been de. 
picted. It might be stated that this 
type of control has been used with 
very great success in a number of 
different places and it is hoped that 
further consideration of this type of 
control system will open up new fields 
of thought in the application of auto. 
matic control to refining processes, 
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Applications of Ch ermodynamics 
To Hydrocarbon Processing 


PART XIIl——HEAT CAPACITIES 


WAYNE C. EDMISTER 





that Department of Chemical Engineering, Carnegie Institute of 


Ove of the most important applica- 
tions of thermodynamics to hydrocar- 
bon processing is the development of 
and charts and tables of thermodynamic 
properties for hydrocarbon systems. 
"  H Such charts and tables are the tools 
lve of the process engineer and are very 
useful in development, design and 
technical service work. 

Most hydrocarbon processes include 
phase changes and many include re- 
actions. Phase and reaction equilibria 
i. fg ate subjects on which thermodynamics 
tion @ is very effective. Considerable space 
will be devoted to equilibria in later 
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installments. For all processes it is 
necessary to evaluate changes in en- 
thalpy, density, pressure or tempera- 
ture. Where phase changes or reactions 
take place, these evaluations of the 
changes in the physical and thermal 
properties are superimposed on the 
equilibria calculations. 

Since pressure and temperature are 
the customary independent intensive 
variables used in hydrocarbon process- 
ing, the fluid properties are formulated 
or correlated in terms of P and T. The 
isothermal effect of pressure on heat 
capacity, entropy and enthalpy may be 
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Figure 35. Specific Heats of Steam as a Function of Pressure and Temperature. 
Source: Keenan and Keyes.’ 
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THE EFFECTS of temperature 
on thermodynamic properties of 
hydrocarbons are calculated 
from heat capacities that are 
found experimentally and by 
special methods. A plot of vapor 
heat capacities at the ideal gas 
state for 28 hydrocarbons is 
given in this chapter. The effect 
of pressure on heat capacity and 
the difference in the heat capac- 
ities at constant pressure and 
volume are given by generalized 
correlations in this installment. 
A graph giving heat capacity 
ratios, Cp/Cy for 17 hydrocar- 
bons is also presented. 

The first 12 parts of this 
series by Edmister were pub- 
lished July, 1947-June, 1948, in- 
clusive, by PETROLEUM RE- 
FINER. 











computed from the P-V-T data by 
means of equations based on the first 
and second laws of thermodynamics. 
These methods have been discussed in 
previous chapters of this series, Equa- 
tions of state and P-V-T correlations 
were discussed in Parts VIII and IX 
(PETROLEUM REFINER, February and 
March, 1948). The derivations of the 
equations and the development of gen- 
eralized thermodynamic functions were 
discussed in Parts XI and XII (PeETro- 
LEUM REFINER, May and June, 1948). 

The effect of temperature on the 
thermodynamic properties of a fluid 
cannot be predicted from the P-V-T 
data. In addition the effects of tem- 
perature cannot be generalized with 
any degree of precision. Therefore, it 
is necessary to have data on the effect 
of temperature. In other words heat 
capacity or specific heat data are re- 
quired. The isothermal effect of pres- 
sure on heat capacity can be calculated 
and so can the difference in- heat ca- 
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pacities at constant pressure and vol- 
ume, but there is a definite limit to 
what can be predicted by calculation 
methods, This installment will be de- 
voted to the different aspects of heat 
capacity. 


Heat Capacity Relationships 


In Part Il (Petroteum REFINER, 
August, 1947) the heat capacities at 
constant volume and constant pressure 
were defined in terms of energy and 
enthalpy. It is now appropriate to de- 
fine other heat capacities and to show 
the relationship that exists between the 
various heat capacities, 

The fundamental] definition of heat 
capacity is 

Cas dQ_ 
dT 
The path for equation 260 is not indi- 
cated. The path could be along a line 
of constant volume or constant pres- 
sure or it could be along the saturated 
liquid or saturated vapor lines. 

At constant volume dQ==dE and 

equation 260 becomes 


_f{ 8E 
Cr==( 8T ), 
At constant pressure dQ == dH and 
equation 260 becomes 


_/f 8H 
c=(Sr-), 
Equations 16 and 17 were given in 
Part II (PeTroLeum Reriner, August, 
1947). 

Of the above two equations, the one 
of most interest is the one for Cp be- 
cause enthalpy is the most widely used 
property for heat and work calcula- 
tions. In special cases Cy is used. These 
will be mentioned later. It is of interest 
to develop equations relating Cp with 
Csr and Cgy (heat capacities of satu- 
rated liquid and saturated vapor, re- 
spectively). Both Dodge? and Hougen 
and Watson® cover this subject in their 
texts but Hougen and Watson do so 
by making a special definition of heat 
capacity. 

From the general definitions of en- 
tropy and heat capacity 

dQ = CdT = TdS (261) 
This relationship was given as equa- 
tions 38 and 39 in Part II. It is general 
and applies to any path. In terms of 
pressure and temperature 


— Ce 8V 
dS=-? atT— (VY) ap 
r°-(Gr), ? © 


Multiplying through by T and replac- 
ing TdS by dQ gives 


a aaa BM 
dQ = CrdT T(+), dP 


(260) 


(16) 


(17) 


(262) 
The difference between equation 262 
and the similar equation for the en- 
thalpy is the VdP term, which is ob- 
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Figure 36. Specific Heats of Methane as Function of Pressure and Temperature. Source: Edmister.’ 


vious from the following 
dH= Cra +f v—T(4>) Jar 
r 
(65) 


Equation 65 was derived in Part III. 
Dividing each term in equation 262 
by dT and replacing dQ/dT with Cs, 


the heat capacity at saturation, gives 
dP 





ii 8V _dP_ > 
Co=Cr (+7), “ (263) 
where: 
dP — slope of the vapor pressure 
dT 


curve, 


Cr and Cs = heat capacities at satura-. 


tion curve along constant 
pressure or constant sat- 
uration paths. 


In this equation Cs could be the 
heat capacity for saturated liquid or 
vapor, depending upon the values of 
the other terms. Equation 263 was 
developed by Dodge.” 

Evaluating 263 may be put in a 
more practical, but approximate, form 
by evaluating the T(8V/8T)»p term as 
follows: Using the compressibility. fac- 
tor equation of state (see Part IX) 
with an average Z factor, which is 


and differentiating gives 
( 8V ) —_ ZR 
8T /p P 


Multiplying by T and combining with 
equation 178 gives 
vw) . ZeRT 
T(r), =p = Vs 26H 


Equation 265 is approximately correct 


for liquids where the numerica] values 
of Vs are small. Combining equations 
263 and 264 and limiting the equation 
to saturated liquid by the appropriate 
subscripts, gives 

- r dP 

Csu — Cp —_ V aT 
Equation 265 is convenient and ap- 
proximately correct. 

A more rigorous and more useful 
equation will be derived from the 
definition of enthalpy and the first law, 
which were expressed in Part II as 

dQ = dH—VdP (14) 
Dividing by dT and limiting the result- 
ing expression to the saturation (or 
vapor pressure) line, gives 

80\ _/ 8H 
Gr). —Gr), 
Hougen and Watson® define (8H/81)s 
as Cs but this differs from the heat 
capacity that would be actually meas 
ured in a colorimeter by the amount of 


(265) 


—y 4P (266) 
V iT ( 


the v-<s~ term. Accordingly (8Q/8T)s & 


will be used here as the definition of (s 
Replacing (8Q/8T)s by Cs and solv- 
ing for dH gives 

dH = CsdT + VsdP 


Equation 267 may be used in calcu 
lating the changes in the enthalpy of 
saturated liquid. Equation 267 m4) 
also be obtained from equation 265) 
multiplying through by dT and © 
placing CpdT with dH. 

The difference between the heat * 


(267) 
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Figure 37. Molal Heat Capacity of Hydrocarbon Vapors at Ideal Gas State. 


pacities of saturated liquid and satu- 
lated vapor is of interest because it dT dT 

permits checking heat capacity data for The similarities of equations 267 and 
consistency, Dodge? developed an equa- 
tion relating Cs, and Cgy starting from 
the Claperon equation and the state- 
ment of the first law and then intro- 
ducing the definition of the enthalpy. 
The following is a similar, but shorter 
derivation, 


(268) 


dH/dT is also Cp when the equation is 
being applied to the constant pressure 
vaporization process, Equations 267 
and 268 were derived in different ways. 
Applying equation 268 to both satu- 
rated vapor and liquid phases and sub- 


The two equations used are equation tractang gives 





268 should be noted, In equation 268 . 


in the heat capacities of saturated 
vapor and liquid is equal to the rate 
of change in the heat of vaporization 
with temperature minus the entropy of 
vaporization. 

By means of equations 267 and 270 
it is possible to calculate the heat ca- 
pacity of saturated liquid from that of 
vapor and to change either to or from 
the correspcnding values at constant 
pressure. 

Figures 35 and 36 illustrate the 
effects of temperature and pressure on 
Cp, the heat capacity at constant pres- 
sure. Figure 35 is a replot of two 
graphs given in Keenan and Keyes’ 
steam tables. A logarithmic scale for Cp 
was used to improve the presentation. 
It will be noted that saturated liquid 
and vapor curves are included. These 
are boundary lines for the Cp vs. T 
curves and are not plots of Cgy and 
€s,. The saturated liquid and vapor 
lines cross and approach infinity at the 
critical temperature. 

Similar plots exist for other fluids, 
but none have been worked out as 
completely as for steam. Figure 36 
is a redraft of a Cp vs. T and P graph 
published by the author® in 1936. 
Since this plot first appeared more 
accurate data have become available so 
Figure 36 should be considered as 
illustrative only. The shape and slope 
of the curves are approximately as 
shown, however, 


Specific Heat Data 

Vapor heat capacities are necessary 
in the preparation of Mollier charts. 
Liquid heat capacities are useful, but 
not essential. The most convenient 
vapor heat capacities are those for the 
vapor at the ideal gas state (ie. at a 
pressure so low that the effect of pres- 
sure is negligible), which is essen- 
itally zero pressure, Since measure- 
ments cannot be made at zero pres- 
sure it is necessary to correct calori- 
metric data to the ideal gas state by 
calculations. 

In Part V values of Cp and Cy were 
tabulated for different types of perfect 


gases. Values of Cp varied from > R 
for a monatomic perfect gas to 
a R for a polyatomic perfect gas while 


Cy varied from = R to SR for these 


same gases. For a perfect gas there is 
no pressure correction to the heat ca- 
pacity and further the heat capacity 
does not change with 





14 aboy doe b = 
apa Bo heeewite Claperon Cay — Cup, = Oar — Bia) == (Var — "Wend s (269) temperature. This situa- 
wh ; , tion is not to be con- 
dP _ _AHy (51a) Combining equations 51a and 269 gives ¢,..64 with “ideal gas state” for real 
Div; " inet Csy — Csr =S(4Hy) _ Ay (279) gases. Heat capacities of the latter 
ide equation 14 by dT and replace dT T change with temperatures and pressure. 


dQ/dT by Cs Equation 270 states that the difference 
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Ideal gas state vapor heat capacities 
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Figure 38. Isothermal Pressure Correction to Heat Capacity of Vapors. 


form an excellent basis for construct- 
ing Mollier diagrams, etc., because it 
is possible to integrate down to any 
convenient temperature even —459.6° 
F. without encountering liquid. The 
ideal gas state enthalpies obtained in 
integrating the ideal gas state vapor 
heat capacities form the best datum for 
integrating the effect of pressure equa- 
tions. 

Vapor heat capacities may be deter- 
mined by: a) calorimetric measure- 
ments, or b) statistical mechanics cal- 
culations based on spectroscopic data. 
Both methods are usually applied, the 
calorimetric method being used for the 
larger molecules and the statistical 
method for those components for which 
the necessary information is available. 
Where good spectrum data are avail- 


132 =: {612} 


able, the statistical method is the best 
way to establish the effect of tempera- 
ture. With this method an equation for 
Cy in the ideal gas state results but 
for this condition Cp — Cy = R, giving 
Cp, by adding R to the Cy equation. 

For the hydrocarbons, Rossini et al* 
have prepared, at the National Bureau 
of Standards, tables of selected values 
of properties for hydrocarbons, This 
work, which was done under the spon- 
sorship of the American Petroleum 
Institute as Research Project 44, has 
produced the first authoritative com- 
pilation of its kind. The work is not 
yet complete, but has already made 
many valuable data available. Among 
other things, these tables include values 
of heat capacity and enthalpy for the 
ideal gas state (given the symbols Cp, 














pent of 
fraction: 


and H,) for most all of the hydrocgr. 
bons of interest and for a wide Tange 
of temperature. 

Figure 37 is a plot of Cp, vs. tem. 
perature prepared from this compils. 


jother 
\ 


tion for 28 different hydrocarbons, 4 In * 

plot of this kind is convenient for some June, , : 

calculations. It is not necessary to veg 
0 


integrate these curves to get values of 
H, because this has already been done. 
As will be evident later, there are 


average 
the cons' 
of ACp 


many other applications of Figure 37, @(°F.).: 
The curves in Figure 37 may be Moa lar 
represented by an equation of the form fm lical use 
Cro= a+ bT + cT? (271) with as 
Where: a, b, and c are constants for each chart va 
hydrocarbon. at any te 
The constants could be evaluated for followin 
these hydrocarbons. This sort of thing ways 
can be and has been done as one step B 
in the process of developing a method —,. 
= 


for estimating heat capacity equations 
for compounds for which there are no 
data, equations, tables or graphs. 

Anderson, Beyer and Watson’ have 
developed such a method, in which 
they evaluated the contributions of dif- 
ferent groups and bonds. In this em- 
pirical method the authors calculate 
a, b, and c for the above equation from 
5 different contributions for: a) base 
group, b) primary methy] substitution 
group, c) secondary methyl] substitu. 
tion group, d) multiple bond contribv- 
tion, and e) substitution group con 
tribution. Five tables giving the nun- 
berical values of the constants are in- 
cluded. One table gives values of a, b, 
and c for nine base groups while four 
other tables gives values of Aa, Ab, 
and Ac for the different substitutions. 
This is a very useful method of calev- 
lating Cp, and gives fairly reliable 
results. 

The statistical method of calculating 
heat capacities is described by Wer- 
ner.® The procedure of this method 
is not within the scope of this article. 
However, it is of interest to point out 
that it is most difficult to apply ' 
large and complex molecules because 
of the different frequencies that must 
be evaluated. For these cases it is often 
expedient to combine statistical calcu- 
lations with the empirical group col 
tribution method, In this way one 
method supplements and checks the 
other. 

Liquid heat capacities cannot be 
calculated and must be measured & 
perimentally. Various empirical corr’ 
lations have been proposed but nothing 
as fundamental as the Anderson, Beyer 
and Watson method for.gases has bee! 
offered. Heat capacities of petroleum 
liquids and vapors will be discu 
later in connection with the develop 
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gent of enthalpy charts for petroleum 
fractions. 


jothermal Pressure Correction to 
Vapor Heat Capacity 

In Part XII (PETROLEUM REFINER, 

june, 1948) values of ACp/K, were 


npila. 
ns, A 


_ presented in tabular and graphical 
'Y © Mim and it was pointed out that an 
les of werage value of 1.44 could be used for 
done, Hi ihe constant K, and thereby give values 
© are Mof ACp directly in Btu per (Ib. mol) 
e 37, B(°F.). Such a plot has been prepared 
y be gona large enough scale to be of prac- 
fom tical use. This chart is presented here- 
(271) jgwith as Figure 38. By means of this 
each jy cart values of ACp may be calculated 
" Bia any temperature and pressure by the 
1 for iy ollowing realtionship, which applies 
thine eazy given fixed temperature: 
step Ce= Cr+ ACp (272) 
sthod Where: 
, Ce = heat capacity of vapor at the 
Hons ideal gas state (zero pressure) 
re no and the given temperature, and 
have 
hich 
dif. 
em- 
ulate 
from 
base 
: 60 
ition 
titu- 
ribu- 
con- 40 
1um- 
> in- 
a, b, 30 
four 
Ab, 
ons. BZ 
leu. Hx 20 
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ACp = isothermal pressure correction 
to heat capacity from Figure 38. 


By means of equations 271 and 272 
and Figure 38 it is possible to cal- 
culate the values of Cp for any gas at 
any conditions. The accuracy in the 
critical region is not very good, how- 
ever. 

Figure 38 .is similar to a plot given 
by Hougen and Watson.® For reasons 
brought out by Edmister and McGarry* 
the correlation given as Figure 3 is 
recommended in preference to the one 
given in Hougen and Watson.® Both 
AC> correlations were tested for hydro- 
carbons and other fluids as well with 
the conclusions that Figure 38 is the 
more accurate. 


Difference in Heat Capacities 


For a perfect gas Cp—Cy=—R. 
For an actual gas the difference in 
heat capacities is greater than R, Equa- 


o Ff 


“” vt 








tion 247 with the values of the reduced 
derivatives in Table 20, both given in 
Part XII, constitute a method of cal- 
culating Cp — Cy. 

Such calculations have been made 
and a generalized plot prepared giving 
Cp — Cy as a function of T, and P;. 
This graph is Figure 39, It will be 
noted that Cp—Cy is a generalized 
function of P, and T, only and inde- 
pendent of the character of the fluid. 
This is a very convenient correlation 
because it permits calculating Cy and 
Cp/Cy for any fluid, knowing only 
Cp, and ACp from Figure 38. The 
following equations are used in mak- 
ing these calculations. 

Cy = Cro + ACr— (Crp — Cy) 
Gow Cr + AC 
Cy Cro + ACrp — (Crp — Cy) 


(273) 





(274) 


The terms in these equations are ob- 
vious. Two of the three may be found 


Figure 39. Difference in Heat Capacities (Cp — Cy) for Vapors. 
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from generalized correlations. Only 
one, Cp,, must be known for each 


individual fluid. 


Specific Heat Ratios 


Equation 274, along with Figures 37, 
38 and 39, gives a method of calcu- 
lating the specific heat ratio. 

Values of this ratio were computed 
for 17 hydrocarbons by the students in 
a thermodynamics class in Chicago 
about 10 years ago. The results were 
correlated and published by the writer.* 
The resulting correlation is included 
in this installment as Figure 40. 

It was recently’ pointed out that 
Cp/Cy ratios should not be used in 
isentropic compression calculations. 
However, Cp/Cy ratios have other uses, 
one being the calculation of the 
thermal conductivity of a vapor from 
the following well known Prandl num- 
ber relationship and the viscosity. 


134 {614} 


Another useful expression involv- 
ing the specific heat ratio is obtained 
as follows: Defining entropy as a 
function of P and V permits writing 
the following 

as és . 

sS=(— — 2 
d ), dP + (3), dV (276) 
The partial derivatives of S in this 
equation may be expanded and ex- 
pressed as 


(38) =(28) (2) a 
OP /y oT /y OP /y T 





(=) = (+) (Fr) = 2(5 
dV /> T/> \OV/> T \aV 


Combining equations 276, 277 and 
278 and then multiplying them by T 
gives 








TdS = Cr ( “) aP + Ce ( oT ) dV (279) 
Vv P 


dP oV 


08 


0.4 0.5 0.6 07 09 1.0 Ll 12 
REDUCED PRESSURE Rh = e. 
Figure 40. Specific Heat Ratios for Hydrocarbon Vapors. Source: Edmister.' 
Ceo — : 
K a (275) 
Cp/Cy 


For a constant entropy path equation 


279 becomes 


( aT ) 
() —_ Ce \®VJe (yy 
aV /s Cy oT 
(+5), 


Equation 280 is a general relationship 
giving change of P with change in ' 
for a path of constant entropy. 
For a perfect gas the partial derive 
tives of T with respect to V and P are 


sr) (277) y) — 2 
oP Jy aV/Je R 
), (278) _ 
(Sp aa 
oP /y R 


with which equation 260 
becomes 
(Concluded on facing page) 


Petroleum Refiner—V ol. 27, No. ll 








vocuum 
ond stea 
and engi 
engaged 
study are 
coal to li 
automoti' 
conts, an 
including 
plastics, 
motor lat 
proof tes 
gines, an 
time, 
One of 
Esso Cen 
bon solve 
tones, es 
from crac 





—=—=— 


( 


Integrat 


(* Equs 
gase 


Wher 
ges. Eq 
a perfer 
have a : 

Equat 
PY diag 


This ; 
with va] 
fic and 
been co 
applicat 
ing, Fo) 
design ( 
charts I 
Figures 
accurate 
Prepara 
charts, ¢ 
Precise 
critica] 


Novemi 








o 


j 
I J 


{ 
ji 


4 
| ae Ea 


| 


CRS 


oe 
8% 


4 
it 


4 
|_| 


— 


l 





i 
| 





et Ne 


fr 


ation 


ship 
in V 


riva: 
» are 


ge) 





Esso Opens New Petroleum Research Laboratories 








A most modern and one of the largest petro- 
ym research laboratories in the world was 
opened October 14 at Linden, N. J., by Stand- 
ad Oil Development Company, central research 
dfiliate of Standard Oil Company (New Jer- 
wy). The new site, known as Esso Research 
Center, covers 40 acres near Standard’s Bayway 
finery, and the laboratory itself is part of 
a $8 million expansion project designed to 
meet the company’s oil research needs in the 
Eastern area for 30 years. 

The laboratory and office building of the 
center is a three-story structure consisting of a 
main wing 580 feet long and 60 feet wide with 
three office wings, 70 by 42 feet. The building 
accommodates 80 separate laboratories, 250 of- 
fies and a library with a most complete col- 
lection of technical information. Movable metal 
partitions form the side walls of the laboratory 
ond offices so that each room can be altered 
in size to meet special requirements. 

The laboratories themselves are fully equipped 
for general research, including alternating and 
direct current, illuminating gas, compressed air, 
vocuum hoses, nitrogen supply, chilled water 
and steam. A total of 750 chemists, physicists 
and engineers and service personnel will be 
engaged at the center. Among problems under 
study are the conversion of natural gas and 
coal to liquid fuel, production of higher octane 
automotive and aviation gasolines, new lubri- 
conts, and many projects in the chemical field, 
including extension of the use and quality of 
plastics. Construction is also under way on a 
motor laboratory which will house eleven sound- 
proof test cells, including one for aviation en- 
gines, and will accommodate 20 engines at one 
time, 

One of the newest research projects at the 
fsso Center is that of alcohols and hydrocar- 
bon solvents, The production of alcohols, ke- 
tones, esters, ethers and special hydrocarbons 
fom cracked petroleum has grown steadily in 





the last 20 years. In 1921 the first commercial 
plant producing isopropyl alcohol attained an 
output of 25,000 gallons annually. At present 
total U. S. production is 100 million gallons and 
the price has fallen from $2 per gallon to 40 
cents a gallon. 

The center has a model plant illustrating the 
most important process for the production of 
alcohols from olefins, consisting of a) produc- 
tion of pure hydrocarbon fraction containing 
only olefin and corresponding paraffin; b) ab- 
sorption of the olefin content in strong sulfuric 
acid; c) separation of the acid extract from 
unreacted hydrocarbons; d) hydrolysis of prod- 
ucts to either alcohols or ether or both in dilute 
sulfuric acid solution; e) removal and purifica- 


tion of alcohols; f) return and re-concentration 
of acid for use. 

Ethyl alcohol, secondary butyl alcohol and 
higher alcohols also are made by similar 
process. Production of iso-octyl alcohol in tank- 
car quantities recently has been announced by 
the company. This product is in great demand 
by the chemical industry for the production of 
plasticizers. Commercial production of synthetic 
alcohol has been achieved by the OXO process 
which operates at high pressure. A selected 
gasoline fraction is reacted with carbon monox- 
ide and hydrogen gases, made from natural 
gas, in the presence of catalysts. A crude alco- 
hol is recovered by high-pressure operation and 
is purified to yield finished iso-octyl alcohol. 
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Integrating equation 281 gives 


P, a Vi 


(‘Equations marked thus are for perfect 
gases only.) 


Where: k—=Cp/Cy for a perfect 
ges. Equations 281 and 282 apply to 
a perfect gas. Equation 280 does not 
have a simple solution for a real gas. 

Equation 282 was derived from a 
V diagram in Part IV. 


Conclusions 
This installment has been concerned 
with vapor heat capacities. Both speci- 
fe and generalized relationships have 
en covered because both are used in 
applications to hydrocarbon process- 
ing. For most all process engineering 
‘sign calculations the generalized 
charts presented in this installment as 
Figures 38, 39 and 40 are sufficiently 
‘curate. For some work, such as the 
Preparation of very precise Mollier 
“arts, these generalized charts are not 
Precise enough, particularly in the 


tnitical region, 
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In a later installment liquid and 
vapor heat capacities of petroleum 
fractions wil] be covered. 


(End of Part XIII, Part XIV will 


appear in the December issue.) 
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0.8 
THE CALCULATION of pipe lines to handle 
steam condensate quantities in process plants is 
both tedious and time consuming if accurate g O7- 
answers are desired, since normal procedures re- > 
quire trial and error solutions. General practice 3 
° 06+ 


has been to size such lines by very rough approx- 
imations. 

In the accompanying article the author pre- 
sents a chart which has been prepared for 150 
psig and for 30 psig condensate relating maxi- 
mum flows, maximum equivalent: pipe lengths, 
and pipe sizes. Similar charts can be prepared 
for other pressures. The chart provides for quick 
estimation of permissible line sizes for process 
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SPECIFIC VOLUME VS. PRESSURE 


GOMPARISON OF CONSTANT ENTROPY | 
AND CONSTANT ENTHALPY EXPANSIONS. | 





























steam condensate. It should be noted that the a: I 1 

chart gives theoretical results which should be 

modified by suitable safety factors for actual cation | 

installations. as ENTHALPY EXPANSION] 

ae Te a - ——— CONSTANT ENTROPY) 

ous EXPANSION J 

4 ° ee 8 ° 0 | 

| the process design of many plants, the prob- gar ses see se SS of 

lem of providing properly sized lines for carrying steam 1__1 eT UEGILGNT Uda Mer crore =f tt + 
condensate occurs. Since the pressure decreases from the al 

trap to the condensate receiver, the problem is not one FIGURE 2 

ee. es ee She Se Le ee ee ee eee of providing a line for the flow 

water alone but for the flow of a mix 

DENSITY OF MIXTURE VS. PRESSURE i ture of steam and water, the specifi 

40}- _| volume of which keeps increasing wit! 

BASED ON SATURATED LIQUID AT the decrease in pressure. The enets! 

150 PSIG, AND A CONSTANT ENTROPY which becomes available with the . 

ea EXPANSION. crease in pressure is expended in a 

rr —+  celerating the flow of the mixture ° 

4 water and steam through the line am 

s thus increasing the mixture’s kinetit 

zy 20}- a energy. ; 

a As in the case of flow of elas 

s fluids, when the pressure decreasé 

along the pipe, a condition of critical 

oi — flow may be reached, This condition 

exists when a further decrease ™ 

pressure has no effect on flow ml 

e ea Ss le ee a a a ee a rae ee within the pipe. Therefore, the p!?* 

o © © © 4 530 60 7 80 90 WO 110 120 130 140 150 160 diameter must be large enough 

PRESSURE AFTER EXPANSION, PS.1.A. length of pipe short enough to preve™ 

FIGURE 1 the critical flow condition from &* 
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ig ahead of the discharge end of the 
ipe, otherwise the trap capacity can- 
vot be attained. 

Methods have been proposed for 
jtermining the permissible line sizes 
ir flashing mixtures of water and 
jam,” but these are time consuming 
yhen applied to any particular prob- 
lm. One chart* has been presented for 
stimating the capacity of blow-off 
ines from boilers operating at 200 
psig. and up. Since process steam in 
many plants is at 150 psig. or less, 
charts have been prepared for deter- 
nining minimum line sizes for con- 
densates at 150 and 30 psig. Similar 
charts could be prepared for other 
pressures. 

Benjamin and Miller? in their paper 
present the following equation for the 
fow of a flashing mixture of water 


P, 
\ 


L(EQuIV. FT.) / D(DIA.,IN.) 
40 60 
















4 


and steam : 
1 1 Jp, 
Px 


i =—-xX— = 3 
| 2g 144 ie-( £) 4 


This equation is solved by the fol- 
lowing procedure: 

1) The densities of the mixture are 
determined by assuming a constant 
entropy expansion and are calculated 
as shown in Table 1. 

2) A diameter and equivalent length 
of pipe is chosen for subsiitution in 
the right side of the equation. 


3) The integral jz — pdP 
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can best be evaluated arithmetically 
since the equation of the curve of 
density versus pressure, Figure 1, is 
unknown. The arithmetical integration 
is shown in Table 2 with the complete 
solution of the right side of the equa- 
tion. 

4) From Table 2 the values of 

=p.dP 
loge(p:/Px)* + KL/D 
are plotted against pressure and the 
maximum of the curve equated to the 
left side of equation (1) and the value 
of W derived. This is the maximum 
allowable flow of condensate for the 
size and length of pipe assumed, 

If the value of W as determined is 
not as large as the actual flow, an- 
other solution must be made using a 
larger diameter pipe. 

The friction factor, K, was deter- 
mined by actual flow tests by Benjamin 
and Miller? and was found to average 
0.012 with limits of 0.0116 and 0.0131. 

Alves’ in his notes presents the fol- 
lowing equation derived by substituting 
the continuity equation into the general 
energy equation for the flow of fluids, 
and rewriting to make a numerical 


integration possible. 
B: )- (2) 


= (&) ( 


AL= yi 
Changing symbols so the units of pres- 
sure and friction factor agree with 
those in equation (1), the following is 
obtained: 





AP 


Va 


Av 


Va 
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Knowing the rate of flow of condensate 
and the pipe diameter, the length of 
a line can be determined directly by 
substituting increments of pressure and 
and difference in specific volume and 
average specific volume of the mix- 
ture for these pressure increments. 
The specific volumes in this case are 
determined by assuming a constant 
enthalpy expansion which tends to give 
a conservative result. 

When numerically integrating equa- 
tion (3), there may be an incremental 
pressure for which the incremental 
length is zero. This is the condition 
for critical flow and gives the maxi- 
mum length of pipe and the discharge 
pressure. An example of the solution 
of equation (3) is shown in Table 4. 

A typical problem has been pre- 
sented in Tables 2 and 4 and solved 
using both methods mentioned above. 
Although both equations were derived 
from the general energy equation for 
the flow of fluids, the equation given 
by Alves’ gives a straight-forward solu- 
tion and also a conservative solution; 
therefore, the design chart (Figure 4 
for 150 psig. condensate and 30 psig. 
condensate) was based upon this equa- 
tion. Figure 5 has been included for 
low flows of 150 psig. condensate. 

Since ,these design charts are based 
upon theoretical equations, there are 


_ 2D 
AL= K 
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NOMENCLATURE 


D—Inside diameter of pipe, feet. 
d—Inside diameter of pipe, inches. 


G— Total mass velocity, pounds per second per square 


feet. 


g.ge— Conversion factor = 32.2 feet per second per second. 


hr — Enthalpy of liquid, Btu per pound. 


hy — Enthalpy of vaporization, Btu per pound. 


K— Friction factor, 0.012. 

L— Length of pipe, feet. 
AL— Incremental length of pipe, feet. 
loge — 1n, logarithm to base e. 

P— Pressure, pounds per square inch. 


AP— Incremental pressure, pounds per square inch. 


p— Density, pounds per cubic foot. 
| q—Fraction of water vaporized. 


| §,— Entropy of liquid, Btu/(Ib.) (°F.) 


S,,— Entropy of vaporization, Btu/(Ib.) (°F.) 
vy— Specific volume, cubic feet per pound. 
v.— Average specific volume of mixture, cubic feet per 


pound. 


vr — Specific volume of liquid, cubic feet per pound. 
vs — Specific volume of gas, cubic feet per pound. 


Vm — Specific volume of mixture, cubic 


Avy— Incremental specific volume for increment of pres- 


sure, cubic feet per pound. 


W— Flow of mixture of water and steam, pounds per 


second. 


A— Cross-sectional area of pipe, square feet. 
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MAXIMUM EQUIVALENT PIPE LENGTH, FT. 








several factors which the design engi- 
neer must take into consideration when 
using Figures 4 and 5 or similar charts. 
These are: 

1) Presence of air or non-condensi- 
bles. 

2) Noise and vibration when high 
flow velocities are reached. 

3) Presence of more steam than that 
vaporized in the line because of 
leaking steam traps. 

Low pressure heating steam condensate 
often contains air; therefore, charts of 
this type should be used with caution 
unless allowance is made for the air. 
Experience has shown that if the 
nominal diameter of the line size de- 
termined from these charts is increased 
two and a half times, trouble from 
noise and vibration will not be serious. 


Application of Figure 4 
Problem: 
Handle 7500 pounds per hour of 150 


psig. condensate through 100 equivalent 
leet of pipe. Use a trap with a 5 psi. drop. 

Assume 34-inch pipe. 

100 

| d= =: 12 

} / 24 121.5 

irom Figure 4, G max.= 583 Ib./sec., ft.? 

583 (3600) (.0037) = 7760 Ib./hr. 

0 provide a safety factor, increase 
%-inch pipe by two and a half times. 





%inch X 2.5 = 1.875-inch. 












ee oe 


MAXIMUM EQUIVALENT LENGTHS 


OF PIPE CARRYING 1I50 PSLG. 
STEAM CGONDENSATE. is 
(EXPANSION TO A 30 PSIG. 
RESERVOIR.) 


—— 5 PSI. TRAP DROP 








want? “ “ ” 
feet per pound. 1000 4 
500 + 
FIGURE 5 
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FLOW OF GONDENSATE, M LB./HR. 


Therefore a 2-inch nominal diameter Solution of Equation (3): 











pipe should be used. ap 144g AP pte 
; AL= | (-38) (—)- 
Solution of Equation (1): K | G ) ( - ) m | 

: Po — pdP Solution of the problem above 

Ww\?’? 1 1 Pi . 
(x) Xe Xigg = ps \? KL except the equivalent length 
log. ) + is determined for the flow of 15,- 

Problem: 000 Ib./hr. of 150 psig. condensate. 


Find maximum flow of 150 psig. 
condensate through a standard 1-inch 
pipe with an equivalent length of 90.6 
feet. Assume a pressure of 145 psig. 
after the trap and a receiver pressure 
of 30 psig. Since the equation of the 
curve density versus pressure is un- 


known, the integral f —pdP 


must be integrated arithmetically. 
(Here refer to Table 2 on the opposite 


page.) 
w\? oo 
Therefore: () x 2g * 4a 51.9 
W?= 51.9(2 X 32.2) (144) (.006)? = 17.33 
W = 4.16 pounds per second = 15,000 
pounds per hour 


, 


K K XK 
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on(-_ tame 
3600 (.006) 
(Here refer to Table 4 on the opposite 
page.) 


In Table 4 equation 3 is solved and 
L found to be 80.26 feet. 
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NOMOGRAPH— 


~ Testing Laboratory 
~ Batch-Distillation Apparatus 


FRANCIS R. BROOKS, FRED M. NELSEN, and VICTOR ZAHN 
| Shell Development Company, Emeryville, California 


A CONVENIENT nomograph 
for calculating fractionating 


efficiency of distillation appa- 
ratus from test data is described. 
The nomograph is designed for 
the n-heptane-methylcyclohex- 
ane binary, and determines theo- 
retical plates directly from re- 
fractive index measurements on 
kettle and overhead samples. 
The method of construction is 
simple and can be used for other 
test mixtures. 








ly INVESTIGATING the design and 
efficiency of laboratory batch-distilla- 
tion columns, the problem of inter- 
preting a large amount of test data is 
encountered. For this purpose the 
McCabe-Thiele graphical method* for 
calculating theoretical plates is satis- 
factory for columns having up to 30 
theoretical plates,’' but with a greater 
number of plates it becomes less ac- 
curate and more tedious to use. Under 
conditions of total reflux the Fenske 
algebraic method® for calculating the- 
oretical plates is valid provided the 
test mixture is ideal; that is, it must 
obey Raoult’s law. Although the Fenske 
equation cannot correctly be used for 
calculating theoretical plates under 
conditions of partial reflux, since it 
does not consider the effect of in- 
complete reflux return on the column 
performance, it nevertheless provides 
a convenient means for evaluating test 
data obtained under ‘such conditions. 
By applying this equation to these 
data, fractionating efficiencies can be 
compared in terms of plate equiva- 
lents;'** the term “plate equivalents” 
being thus defined as the number of 
theoretical plates which would be re- 
quired at total reflux to produce the 
observed separation. 

Several investigators have con- 
structed nomographs from the Fenske 
equation to simplify its use by elimi- 
nating calculations. These nomographs 
are useful for approximating the mini- 
mum number of theoretical plates re- 
quired to effect a given separation, but 
their scope is too broad to permit the 
degree of accuracy required for evalu- 
ating distillation equipment. However, 
by narrowing the scope of such a 
nomograph so that it applies only to a 
specific separation, the required degree 
of accuracy can be achieved. The pur- 
pose of this paper is to describe the 
construction and application of a 
nomograph which has been designed 
in this laboratory for testing the per- 
formance of distillation columns at 
atmospheric pressure using the n-hep- 
tane-methylcyclohexane test mixture. 


5, 9,10 


140 
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Another graphical method for apply- 
ing the Fenske equation to this mix- 
ture has been described by Lecky and 
Ewell,’ but two readings must be 
taken and the theoretical plates are 
determined as the difference between 
the two values. The procedure de- 
scribed below for constructing the 
nomograph could be used for any 
liquid binary which obeys Raoult’s 
law, 

The equation proposed by Fenske 
relating kettle composition, overhead 
composition, and theoretical plates 
fractionation at total reflux has the 
following form: 

__ Xd _ = (a)n*1 __Xf __ 
1— Xd 1— Xf 
where: 

Xd= mole fraction of the lower 
boiling component in the 
overhead, 

Xf == mole fraction of the lower 
boiling component in the 
kettle, 

a = ratio of the vapor pressure of 
the lower boiling component 
to that of the higher boiling 
component at the distillation 
temperature, 

n-+ 1=total number of theoretical 
plates or plate equivalents, 
including the kettle, 

n == number of theoretical plates 
or plate equivalents in the 
column. 

This equation is easily rearranged to 
the following form: 





log a oe oe 
log a ; 
Xd 1 — Xf 
ce Kk — ee eemeeisens 
[ eed Xf 
where K = = ~- The equation is now 


in a convenient form from which to 
construct a nomograph. 





To construct the nomograph, ae 
and yoke values were calculated for 


a number of corresponding values of 


Xf and Xd, and were plotted on loga- 
rithmic scales, which were labeled 
with the values of the latter. Thes 
scales were then transferred to vertical, 
parallel lines on the nomograph (in 
opposite directions inasmuch as the 
Xd 

1— Xd 
heptane to methylcyclohexane, and the 
1— Xf , : 
—— values are the inverse ratios of 
the same relationship). For colum 
testing purposes it was assumed that 
kettle compositions within the limits 
of 5 to 40 mole percent n-heptane 
would be used and that the overhead 
compositions would fall within the 
limits of 10 to 95 mole percent n-hep- 
tane. To achieve these composition 
ranges while maintaining the composi: 
tion lines at about the same height, 
the overhead composition ratios were 
plotted on a logarithmic scale having 
half the cycle length of that used for 
the kettle composition ratios. 


To accommodate the theoretical 
plate scale, a third parallel line was 
then placed two-thirds of the distance 
from the overhead to the kettle com- 
position lines (the distance ratio being 
governed by the ratio of cycle lengths). 
The zero point on the theoretical plate 
line was established as the intersection 
point obtained by drawing a straight 
line between equal values on the com- 
position lines, The scale size of the 
theoretical-plate line was established 
similarly by computation of a specific 
case (5 mole percent n-heptane 0 
kettle, 95 mole percent in overhead) 
using the Fenske equation and assul- 
ing a relative volatility ratio of 1.07 
The theoretical plate scale was then 
laid out by linear interpolation. 

Inasmuch as accurate. refractive 
index vs. composition data were 
available*™! for n-heptane-methyley- 
clohexane mixtures, refractive index 
scales were added to the composition" 
lines to further simplify use of the 
nomograph. This permits direct read 
ing of theoretical plates fractional” 
from the refractive indexes of kettle 


values are mole ratios of p- 
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relative volatility ratio of the com- 


Nomograph for Calculating 
¥ Column Efficiency Using the 
1 n-Heptane-Methylcyclohexane 75 
4 Binary 
. 70 
1.4200 
a 65 
oi 60 
al 55 
1.4190 — 
, & 50 
"* 45 
1.4180 
_ 40 
slo Pi Ks 
c A > 
. 7 < 35 
x a 
1.4170 —L ™ ui 
< te ' 30 
+. c 
Ww 
> + 32 
. + 25 
2 1.4160 — . 
« oo ° 
Me ai a = 
z t 20 
+— 20 
1.4150 —- 
25 15 
a 
1.4140 10 
+ 25 5 
1.4130 —E 
+ rl 
1.4120 — THEORETICAL 
+ PLATES 
: 30 (n +1) 
ano Oo 
1.4100 —t. | methylcyclohexane test mixture, it can 
M | be used for any binary mixture which 
ses 35 A 
» closely follows Raoult’s law by apply- 
nee | ing a correction to the readings, i.e. by 
+ | multiplying the theoretical plate value 
1.4080 —- found from Figure 1 by the constant 
ae log 1.07 1 . 
eo. or =. where a is .the 
| log @ 34.0 log a 
KETTLE 


COMPOSITION 


tomograph is shown in Figure 1. 

e nomograph described above 
hasbeen applied to a large number 
of test data and has resulted in a con- 
siderable saving of calculating time. 
A nomograph similar to that shown in 
Figure 1, and measuring 12 x 18 
inches, has been found to check calcu- 
lated results within -+ 0.2 theoretical 
Plates over its entire range. 

P Although this nomograph was de- 
‘igned specifically for the n-heptane- 


ponents in the test mixture used. (Of 
course, the refractive index scales on 
the composition lines cannot be used 
for other mixtures.) Should a different 
test mixture ‘be used extensively it 
would be most expedient to construct 
a nomograph for the mixture, since 
construction of this type of nomograph 
is so'simple. 
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yp Se Treating of 
CRUDE OIL EMULSIONS 


W. H. KIRKPATRICK 


Visco Products Company, Inc., Sugar Land, Texas 


Ax EMULSION is defined as a 
system containing two immiscible 
liquid phases, one of which is dis- 
persed as globules in the other. The 
two types of emulsions which exist are 
the oil-in-water type and the water-in- 
oil type. In the first, the oil is the 
disperse phase and the water is the 
continuous phase. In the second type 
emulsion, the water is the disperse 
phase and the oil is the continuous 
phase. The water-in-oil type is the 
predominate emulsion occurring in the 
production of crude oil. There are a 
few instances in which crude oil pro- 
duction results in the formation of an 
oil-in-water type emulsion. In general, 
emulsions of crude oil and water owe 
their origin to the method required for 
the production from formations and 
well bores. The formation of emul- 
sions is definitely assisted by the agi- 
tation resulting from turbulence of the 
oil and water flow through the inter- 
stices and formation passages. The 
subsequent elevation of the fluids to 
the surface and the flow through tub- 
ings, casings, valves, fittings, chokes, 
pumps, and the like facilitate the fur- 
ther formation of emulsions. Methods 
of production to reduce the formation 
of emulsions in wells and flow lines is 
a subject of production research. 


Demulsification in the Field 


The producer is required to resolve 
his crude oil emulsion in the field to 
a maximum allowable percentage of 
water before it will be accepted by the 
pipe lines for transportation. Gener- 
ally, this maximum percentage is 2 
ae of basic sediment and water 

ut in some instances pipe line com- 
panies have set up specifications re- 
quiring dehydration to 0.5 percent of 
basic sediment ‘and water in the oil. 
In some isolated fields pipe lines have 
cooperated with the producers in re- 
quiring that the salt content of the 
treated oil be reduced prior to trans- 
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ONE OF THE problems con- 
fronting both the producer and 
refiner of crude oil stems from 
the fact that the majority of all 
crude oils as produced contain 
contaminating water either in a 
state of emulsion with the oil or 
in a free state. That this im- 
purity must be removed before 
the usefulness of the oil can be 
realized is obvious if economic 
considerations are taken into ac- 
count. The resolving of these 
crude oil emulsions constitute 
a major operation, the magni- 
tude of which is indicated by 
estimates that approximately 2 
million barrels of oil per day is 
brought to the surface in an 
emulsified state in which the 
water content may vary from a 
few tenths of 1 percent upwards 
to 85 percent. 











portation. Obviously, the producers 
must practice efficient methods of de- 
mulsification in the field. It is worthy 
to note that when a well is producing 
emulsified oil, treatment or demulsifi- 
cation should not be delayed because 
standing and/or additional agitation 
reacts in altering the emulsion and 
frequently further stabilizing the 
emulsion, making it much more diffi- 
cult to resolve, When the dispersed 
water globules approach a diameter in 
the range of 10 microns the emulsion 
is quite stable and resists treatment. 
Storage tank bottoms are a typical ex- 
ample of an emulsion in a stable state. 
These bottoms are more difficult to 
treat for removal of basic sediment 
and water than the original emulsion 
as it came from the well. 

These rigid pipe line specifications 
eliminate the waste in transporting 


worthless water and, further, demulsi- 
fication lowers the viscosity of the oil 
thereby reducing the pumping load 
and, hence, operating cost. Also, the 
corrosion, scale and deposits caused 
by emulsions is substantially reduced 
which results in lower maintenance 
cost for the pipe line. 


Desalting at Refinery 


Although emulsion breaking repre: 
sents a serious problem in the field, in 
the refinery it becomes extremely crit: 
ical. Emulsified crude oil charged to 
a refinery still without dehydrating 
and desalting can drastically reduce 
throughput, cause costly corrosion 
problems and the salt deposits in ex- 
changers and stills wil] reduce the 
thermal efficiency and eventually plug 
the equipment resulting in costly and 
extended shut-down periods. Refinery 
cracking and distillation equipment is 
particularly susceptible to corrosion 
and the residual] salts from an u- 
treated crude may hydrolyze during 
the process to form hydrochloric acid 
and other acid bodies which readily 
attack iron, 

To offset these difficulties the re 
fineries must desalt the crude charge 
stock before placing it on stream. De 
salting is actually an extraction oper 
tion in which the crude charge stock 
is extracted with water by emulsify: 
ing with fresh water and subsequently 
demulsifying by chemical treatment. 
The maximum salt content which cat 
be tolerated by refineries varies some 
what with the type of refinery and the 
design of the equipment, In general, 
refiners consider a salt content of 2) 
pounds per 1000 barrels of oil as the 
poorest acceptable requirement for 
crude charge stock. In many of the 
modern refineries this figure may 4? 
proach 5 to 10 pounds per 1000 bar 
rels for it has been found that some 
salts in particular poison the catalys! 
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ysed in catalytic cracking. It is not 
uncommon at all for refineries to 
achieve upwards of 95 percent salt re- 
moval in an efficient operation. The 
average reduction in salt would be in 
the range of 90 percent. 

Emulsions vary widely in different 
felds and with the type of crude oil. 
Even in the same field and from the 
same formation emulsions will be dif- 
ferent dependent upon the different 
mechanical conditions through which 
the oil is brought to the surface. Obvi- 
ously, the characteristics, both quanti- 


tative and qualitative, of an emulsion 
must be considered before the method 
of treating can be selected. Basically, 
there are three methods of treating 
emulsions that have been evolved over 
a period of years and are in wide use 
in the oil industry: mechanical, elec- 
trical and chemical, In many instances, 
variations and combinations of these 
basic methods have been used for suc- 
cessful demulsification in the field and 
in the refineries. For the most part, the 
application of heat to the demulsifica- 
tion process has been universally ac- 


knowledged regardless of the methods 
of treating. The mechanical methods 
include the use of heating and set- 
tling and centrifugal separation. 

The application of heat to an emul- 
sified oil lowers the viscosity and in- 
terfacial tension and, also, alters the 
colloidal properties. Specifically, the 
effect of heat is difficult to define since 
the effect depends on the emulsion and 
emulsion breaking is a physical, not 
a chemical reaction. Heat is not singu- 
larly responsible for the separation of 
oil and water but is an accelerator. If the 
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Typical Installation for Chemical Desalting of Crude Oil. 
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difference in specific gravity of com- 
ponents is increased to the point where 
the water will precipitate, the separa- 
tion or stratification is not due entirely 
to heating but rather to a combining, 
filtering, coalescing, and other phe- 
nomena. Viscosity of the oil is a fac- 
tor in the precipitation of the water 
in oil but this depends largely on the 
emulsion and on the temperature to 
which it is heated for dehydration. 
Regardless of the dehydration methods 
employed, the optimum treating tem- 
perature should be determined from 
consideration of the gravity and vis- 
cosity, both as functions of tempera- 
ture. 


High Temperature a Factor 


The results in heating a Mid-Con- 
tinent crude oil at about 60°F. to 
150° F. was a decrease in density 
amounting to about 3.3 percent. Heat- 
ing water through the same tempera- 
ture range decreased the density only 
1.9 percent which indicates that sepa- 
ration of oil and water can be accom- 
plished more rapidly at higher tem- 
perature. The viscosity of crude oil 
emulsion upon heating through the 
same temperature range may be re- 
duced as much as 55 percent. 


High temperature is usually a re- 
sponsible factor in emulsion breaking. 
Depending upon the oi] emulsion, 
heating to 160° F. may supply suffi- 
cient heat but temperatures from 160 
to 250° F. are used in the majority of 
treating installations. In isolated cases 
the emulsion may sometimes be heated 


up to 350° F. 


One of the oldest methods of treat- 
ing emulsions in the field is the gun 
barrel installation. The system con- 
sists usually of three tanks. The emul- 
sion is heated in the first tank or gun 
barrel and flows to the second tank 
where it is further heated. The fluid 
is then allowed to remain in the third 
tank until the water and any basic 
sediment have stratified. The salt wa- 
ter that accumulates in the several 
tanks is drained off periodically so 
that the method is continuous. 


Some crude treated in this manner 
failed to respond satisfactorily which 
led to the development of several va- 
riations. In addition to heating and 
settling the emulsion was passed 
through a filter and contactor tower 
filled with “hay” or excelsior, gravel, 
and recently with Fiberglas. Thus the 
oil was heated, filtered and permitted 
to stand in a quiescent state, thus per- 
mitting the salt water to separate. In 











this type system the filter medium 
serves to coalesce the globules of wa- 
ter in the oil so that they will stratify 
due to gravity in the settling drum 
from which the impurities may be re- 
moved from time to time. 

In electrical dehydration the emul- 
sion is subjected to the influence of 
a high potential alternating current 
electrical field. The electrically charged 
water particles dispersed in the oil 
ruptures the oil film surrounding each 
drop of water which permits the free 
water to coalesce and settle out by 
gravity. Although application of heat 
is not an actual function of the elec- 
trical process the capacity of the plant 
can usually be increased by applying 
heat. Also, in many instances, chemical 
is used in conjunctior. with electrical 
dehydration. 

Chemical treating of emulsions for 
water and salt removal has progressed 
extensively during the past years un- 
til it is one of the simplest and most 
economical methods in use in the re- 
finery and field. Usually chemical 
treating is used in conjunction with 
mechanical treating methods and in 
many instances heat is applied to ob- 
tain optimum results. In the field, the 
chemical is injected into the flow line 
at any point from the well head to the 
gun barrel. The actual point of injec- 
tion is determined after a careful con- 
sideration of the system in order to ob- 
tain adequate dispersion of the chem- 
ical throughout the oil before the oil 
reaches the gun barrel or treater. In 
most instances, mixing valves are not 
required in the field, for ample agita- 
tion to obtain the required dispersion 
is provided by chokes, separators and 
other units normally found in the flow 
line. In many instances the application 
of externa] heat is not required for 
resolving petroleum emulsions using 
chemical reagents. The use of applied 
heat is dependent upon the character 
of the emulsion and the nature of the 
oil to be treated. Where lead lines 
from several wells are manifolded into 
a header and the emulsion from the 
different wells are relatively uniform 
it is desirable to introduce the chem- 
ical directly into the header. In those 
instances where one well! is producing 
the major portion of the emulsified oil 
it is desirable to inject the chemical 
necessary for all the wells into the 
lead line near the casing head of the 
offending well. 

There are several factors in chem- 
ical treating that must receive careful 
attention for the best results. A sample 
of the crude must be checked carefully 
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to determine which chemical performs 
best in breaking the emulsion 
gives the lowest cost per barrel 
treated oil recovered. The che 
must be thoroughly mixed with 
emulsion so that maximum action 
the chemical can be obtained 
minimum consumption. A tempera 
must be selected that provides for 
most efficient and most economic 
lescence and stratification of the “all 
9 
Chemical Desalting di 


Chemical desalting of crude oil in 
the refinery may be accomplished ing 
typical installation, a flow sheet of 
which is presented in Figure 1, Pre 
heated fresh water in a quantity vary 
ing from 3 to 10 percent by volume ig 
added to the crude oil containing bring 
and is emulsified on stream. This emuk 
sification may be obtained by use of 
a high speed centrifugal charge pump, 
a displacement charge pump, or a mix 
ing valve which permits flow against 
a differential in pressure. The emuk 
sion breaking chemical is injected by 
the chemical pump before the stream 
reaches the heat exchanger at which 
point the temperature is increased to 
180° F. or higher. The broken emul 
sion flows from the heat exchanger 
into the baffle chamber of the strirring 
drum down the solid metal baffle 
plates to the lower part of the drum 
under a perforated baffle plate. This 
eliminates flow turbulence, channeling 
and insures maximum settling. The 
settling drum is usually designed to 
allow settling time of one hour and 
may be equipped with heating ele 
ments to .maintain elevated tempera- 
tures. The bottom of the settling drum 
has a slope of about 2 percent toward 
the water trap to insure drainage. 

Desalted crude oil leaves the top of 
the water drum and the salts dissolved 
in the fresh water can be withdrawn 
from the bottom. Average treating cost 
for this type of unit will vary rang- 
ing from 0.5 mills to 2 mills per bar- 
rel of oil desalted, Also, the initial 
cost of such an installation is low and 













































RE 


: : : : Puttin 
since its equipment and operations are f 
comparatively simple the maintenance good t 
cost is almost negligible. carried 
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REVERE detects VIBRATION at a distance 


O you know that vibration can be present in the tubes 

of a condenser, though not perceptible in the shell ? 
Putting the palm ‘of your hand on a condenser is not a 
good test for destructive vibration. The best test is one 
cartied out in the Revere Research Laboratory in Rome, 
N. Y., which makes a microscopic examination of the 
metal as a part of its work in determining causes of tube 
failure. If vibration contributed to short life, this exam- 
ination will show it. Vibration accelerates corrosion in 
several ways. The alternating stresses in time produce 
tacks across the grain of the metal, weakening it and 
giving corrosive fluids more points to attack. Vibration 
also breaks or disrupts or disturbs the thin film on the 
gutface of the metal that protects it and helps reduce the 
fate of corrosive attack. Of course vibration is but one 
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of a number of factors influencing the service life of 
condenser tubes, and so when tube life is questioned we 
always suggest that samples from failed tubes be sent to 
us. We may be able to help you, as we have others, with 
suggestions that should materially extend the period 
between re-tubings. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New Bedford, Mass; 
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywbere 
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REFINER AUTHORS ... . . and OTHER PERSONALITIE 












Different Angle On 
Jack Nelson Sketch 


J G. NELSON, consulting engineer 
of Houston, contributed the excellent 
article “Standard Forms for Vessel De- 
sign,” beginning on page 85 of this issue. 

When Jack Nelson’s article was ac- 
cepted, the routine request was made to 
him to supply “some personal historical 
data” for the author’s section. His reply 
was brief and to the point: “The author’s 
page is too formal. The ‘write-ups’ are 
too stilted. One gets the impression that 
the boys are citing their pedigree in 
hopes of landing a job. And the photo- 
graphs! They look like they were made 
in the morgue—or as though the gents 
pictured have the cares of the world on 
their shoulders and that the entire order 
of things would collapse if they even so 
much as smiled.” 

That’s the background which, plus a 
great deal of threatening, cajoling and 
swabbing, has produced the following: 

Jack’s birth is the horrible blot on an 
otherwise perfect record of some kind 
or other for Cambridge, Mass., in the 
year 1901. By rearing back on his con- 
stitutional rights, and through terrific 
perserverance he enrolled in the Lowell 
Institute at Massachusetts Institute of 
Technology. He graduated—finally. 

Before Jack “got into the oil busi- 
ness,” he was a draftsman for a pump 
manufacturer, a detailer, an outside iron 
worker, a designer for a structural steel 
fabricator and some other things. 

He made his entrance on the oil stage 
some 20 years ago, starting as chief 
draftsman for a major oil company. 
Then he did time (such language!) as 
process design engineer, chief inspector, 
chief engineer and process superintend- 
ent. Also he worked as process designer 
and chief engineer on construction proj- 
ects for a major contractor. Now he’s a 
consultant. 

Some of the companies who have felt 
the impact of Jack’s efficiency and abil- 
ity include Warren Brothers, Humble 
Oil & Refining Company, Beacon Oil 
Company, Stone & Webster Engineer- 
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HENRY W. STOLL 





J. G. NELSON 


ing Company, Louisiana Oil and Refin- 
ing Company, Eastern States Oil Com- 
pany and Arthur G. McGee. 

When hard-pressed, Jack said his only 
hobby was “talking about flying.” 

Concerning engineering as a profes- 
sion, Jack thinks the work is varied and 
interesting—even if it isn’t always very 
remunerative—and that he wouldn’t be 
in any other business, not because he 
couldn’t make money in any other busi- 
ness either, but “I just wouldn’t be in 
any other business.” 


Flow Measurements 


_— W. STOLL, author of 
“Flow Measurement of Gases and 
Liquids Through Primary Elements in 
Pipe Sizes of Less Than Two Inches” 
(starts on page 98), gives his family 


EUGENE AYRES 
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of four boys and one girl his top extr,. 
curricular time, but music and ee. 
tronics also have part of his hours g 
leisure. Two evenings a week he teaches 
physics at the Rochester (N. Y.) Ingj. 
tute of Technology. 

A graduate of the California Instity, 
of Technology, Stoll obtained a bachelo, 
of science degree in applied physics, }, 
was associated with United States Ele. 
trical Motors, Inc., from the time of his 
graduation in 1935 until 1937, as an ele. 
trical engineer. 

Joining Taylor Instrument Companies 
in 1937, Stoll started out as a physiciy 
in the physical standards department, |; 
1942 he was transferred to the applic: 
tion engineering department and is now 
engaged in instrument problems asso. 
ciated with flow, liquid level, viscosity 
and specific gravity measurement, — 

Stoll presented a paper, “The Mea: 
urement of Rapidly Varying Flows o 
Gases and Liquids,” at the Decembe 
1946, annual meeting of the America 
Society of Mechanical Engineers. 


Re: Fischer Tropsch 


E UGENE Ayres, co-author of “Some 
Problems Associated With the Fischer. 
Tropsch Process” (see page 103), ha 
devéloped and promoted a score of new 
industrial enterprises. At present he i 
assogidted with Gulf Research and De 
velopntent ‘Company, Pittsburgh. 

After. te¢eiving his bachelor of arts 
degree from Swarthmore College i 
1912, Ayres established the first Amen: 
can manufacture of diphenylamine, wod 
grease, lanolin, amorphous petroleum 
wax and syhthetic alcohols from petro 
leum. He alSo-developed the presently 
used methods of large-scale dire 
chlorination of petroleum hydrocarbons 
of chemical dehydration of crude petro 
leum emulsions, of refining of vegetable 
oils and of continuous esterification 
mixed alcohols. 

In partnership with P. T. Sharples 
from 1924-1929, Ayres founded Sharples 
Chemicals Corporation for the man 
facture of synthetic chemicals fron 
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DRO P FORGED STEEL 





There can be no error in reading the liquid level when you depend 
upon Penberthy “Reflex” Gages. The contrast between the black portion 
of the glass showing liquid and the white portion showing empty space 
is sharp and unmistakable. 

Penberthy Drop Forged Steel Reflex Gages are available in whatever 
lengths required and for various liquids; they meet API-ASME require- 

) ments and are recommended for pressures up to 3000 psi at 100° F and 


1000 psi at 1000° F. 
PR Ta | 
PRODUCTS 


PENBERTHY INJECTOR COMPANY 


Manufacturers of Quality Products Since 1886 


DETROIT 2, MICH. ¢ Canadian Plant—Windsor, Ont. 
2286 
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... by controlling corrosion 


Wherever severely corrosive conditions result in ex- 
pense, delay and shut-down, there’s a good chance that 
switching to Nickel Alloy equipment will help you. 

Take the experience of a prominent West Coast re- 
finery. They were having trouble with the gasoline 
condenser of a light crude distillation unit. Tube 
bundles lasted only 2 to 8 months. Average service life 
was 5 months. 

Finally they installed a Monel* tube bundle. Four 
years later, they reported the Monel bundle was still in 
use—and showed no evidence of leakage. 

Performance like this isn’t unusual. And it isn’t con- 
fined to heat exchanger applications. Nickel and high- 
Nickel alloys like Monel, “K’”* Monel and Inconel* 
are widely used for pumps, piping, valves, regenerator 
boilers, preheaters and filters, to mention only a few 
applications in a long list. 


Many Refinery Uses 
Monel, for example, withstands a wide range of corro- 
sives. Among them are: 


. +. ammonia 
... oil, wax and solvent mix 
... impure or brackish waters 


... hydrogen sulfide 

..» hydrochloric acid 

... sodium hydroxide 
Monel also resists hydrofluoric acid in HF alkylation; 
it serves dependably under high-temperature, high- 
pressure conditions in feed water heaters, and resists 
attack in condensers for chlorinated solvents and fur- 
fural. Its tensile strength is 75,000-85,000 psi. 


Heat-treatable “K” Monel 
All the good properties of Monel—and more besides— 
are present in heat-treatable “KK” Monel. Through heat 
treating, it gains extra strength and hardness without 
sacrificing any of its corrosion resistance. 


How to get help 

If you have a problem involving corrosion, don’t ex- 
periment. Trial and error methods take time... cost 
money—don’t always get results. Let INco help you! 

For over 20 years, INCO’s Corrosion Engineering Sec- 
tion has been studying all forms of corrosion. They’ ve 
summarized and compiled information from more than 
40,000 plant tests, laboratory studies and technical 
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papers into a huge Corrosion Data File. 

You are invited to share the things we've learned. 
Regardless of what your problem is, regardless of the 
metals or materials concerned, if your problem in- 
volves corrosion — ask our Corrosion Section to help " 
you. If the answer is in the Corrosion Data File, you'll c 
get a prompt, complete and impartial report. 

Of course, it can happen that even among the 40,000 
reports there isn’t one that covers your problem. In that 
case, INCO’s Corrosion Section will be glad to cooperate 
with your engineers in arranging tests either in the 
laboratory or in your own plant. There’s no fee, no 
obligation. Write “INCO Corrosion Engineering Sec- 
tion”—at the address below —today. 





THE INTERNATIONAL NICKEL COMPANY, INC 


67 Wall Street, New York 5, N.Y. *Reg. U.8. Pat 
EMBLEM OF SERVICE i 
NICKEL 424, ALLOYS 
Your PARTNERS in PROGRESS ¥ 
tt HR Vovem! 
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R. E. DICKEY 


L. V. SORG 


Acetylene Discussed Steam Line Subject 


Wirs an excellent knowledge of 
French, German and Spanish, Peter W. 
Sherwood, author of “Acetylene From 
Petroleum Gases” (starts on page 93) 
has to admit to a linguistic penchant. 
Playing chamber music is another favor- 
ite hobby. He also likes golf and pho- 
tography. 

Graduating with an M. S. degree in 
chemical engineering from Columbia 
University, he has continued his grad- 
wate studies at Brooklyn Polytechnic In- 
stitute and the University of Pittsburgh. 
Since 1943 Sherwood has been associated 
wih Koppers Company, Inc., Pitts- 
burgh. At present he is engaged as a 
process engineer, concerned with the 
technical and economic evaluation of 


various chemical processes and the de-. 


sign and estimating of chemical and 
fuels plants. 

He was awarded a Koppers Fellow- 
ship at the Mellon Institute of Indus- 
trial Research and in 1945, Sherwood 
was invited to join the Technical Oil 
Mission to Germany. As assistant chief 
ot the fuels and lubricants unit of field 
iilormation agency, technical, he had an 
unusual opportunity to study German 
synthetic and naturgl oil technology. Re- 
cently he has published “High Pressure 
Hydrogenation in Germany,” a monoe 
= on German coal liquefaction tech- 
hology. 


W. H. KIRKPATRICK 
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FRANCIS R. BROOKS 
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Daz F. KIESTER, author of “De- 
sign of Steam Condensate Lines” (starts 
on page 136), claims golf as his princi- 
pal hobby but fishing and hunting run 
it a close second. He is married and 
lives in suburban Philadelphia. 

A member of the American Institute 
of Chemical Engineers, Kiester was 
graduated from Purdue University in 
1943, receiving his bachelor of science 
degree in chemical engineering. 

Following his graduation, he" joined 
Sun Oil Company in Marcus Hook, Pa., 
and spent four and a half years as a 
technical service engineer on various re- 
finery operating problems. Since Feb- 
ruary, 1948, Kiester has been associated 
with United Engineers and Construct- 
ors, Inc., as a process engineer. He is 
now engaged in chemical plant design. 


Kniel and Propane 


— ee in the middle 1930's, 
Ludwig Kniel, having received his early 
education, put on his shirt, quietly re- 
moved his Master’s degree from under 


Professor Nussett at the Karlsruhe 
Technical Institute, and set sail for the 
shores of Uncle Sam’s bailiwick. On 
October 8, 1948, he presented his paper, 
“Propane Recovery by Absorption,” be- 


-*_ 


DALE F. KIESTER 


FRED M. NELSEN 


V. V. ST. L. TIVY 


fore the 23rd annual convention of the 
California Natural Gasoline Association 
in Los Angeles. This paper is published 
in this issue of the REFINER, beginning 
on page 108. 

Kniel was not satisfied with the dis- 
tance from New York to Germany, so 
it was “California, Here We Come!” 
He went to work for C. F. Braun & 
Company. Later he was associated with 
the development department of Stand- 
ard Oil Company of California. In 1938 
—he was an expert in the field of light 
hydrocarbon processing by this time— 
he joined The Lummus Company. 

In his present capacity, Kniel engaged 
in the design and initial operation of 
several alkylation, isomerization, and 
purification plants and the government’s 
synthetic rubber program. And did a 
good job, too. 

Kniel devotes his spare time to play- 
ing chess, but he also likes sailing as 
well as out-door life and photography. 


Titration Discussion 


acs sails of the article, “The 
Determination of Inorganic Chlorides in 
Crude Oils by Direct Electrometric Ti- 
tration” (starts on page 118), an API 
paper, L. V. Sorg and R. E. Dickey are 
associated with Standard Oil Company 

(Continued on page 222 along with 
sketches of other authors pictured here.) 
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Predict Final Power Factor 
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is, a large electric motor is to be 
added to a system on which power factor 
is already low, it may be desirable to se- 
lect a synchronous motor or to install 
capacitors if an induction motor is to be 
used. By using the accompanying chart, 
you can predict final power factor after 
the change, or you can find what must 
be the power factor of the added motor 
im order to adjust final power factor to 
the desired value. 

For each load, you must know two of 
these four variables: KW, KVA, KVAR 
and PF. Any two will establish either 
point A or point B in the example on the 
chart. 

Point A represents a load of 790 KW 
at 1000 KVA. Its KVAR is 615 (lag- 
ging), and its PF, found by extending a 
line from the bullseye through point A, 
is 0.79 (lagging). 

Point B represents the second load, of 

KW at 310 KVA. Its KVAR is 
almost 190 (leading) and its PF is 0.8 
ading). 

To find the final PF resulting when 

s A and B are added, construct 
through the bullseye the dashed line that 
parallel to the line through A and B; 


2 aan .. 1-8 r — 
be! 2 I} | _ | 
1 rs “ ra 
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HOW TO— 


Insulate Steel 
Support Posts 


‘bes insulation of steel posts intended 
to support process and steam lines can 
be simplified by following a method 
adopted by a West Coast refiner. 

The structural steel standards are 








the constructed line shows a PF of 0.92 
for the combination load. 

To find what PF load B must have in 
order to raise final PF to 0.92, first draw 
the line through the bullseye from 0.92 
on the outer circle. Then, parallel, draw 
a line through point A. Anywhere in the 
Synchronous Motor Quadrant and along 
the second line, you can find a load that 
will raise plant PF to 0.92. Two hundred 
and ninety KVA of capacitors would do 
it, as would 700 KW of lighting load. 


Company Publication 








first covered with two-inch woven wire 
which acts as lath to which the con- 
crete adheres. The forms are made 
of plywood ‘built in sections so they 
may be used on successive posts as 
insulation proceeds. These are retained 
in position with annealed wire inserted 
through bored holes so that each of the 





four sides are supported more or less 


_ independently. 


To obtain clearance between the forms 
and the structural steel for the proper 
amount of concrete sheathing, large nails 
are driven into the forms on the in- 
side, leaving the heads in contact with 
the metal. After the concrete has set, the 
retaining wires are cut to remove the 
forms. Points of the nails which are left 
protruding may be cut with bolt clippers 
flush with the concrete. 


HOW TO— 


Rig Tube Trolley 
for a Crude Furnace 


BE long furnace tubes be- 
ing pulled from the crude oil furnace 
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Tube handling is 
speeded up by per- 
manent _ installation 
of rack which is 
shown in the sketch 
above. 


Tube removal rack, shown in the photograph above, and described in 
the accompanying item, is installed as a permanent fixture in an East 
Texas refinery and it has proved highly efficient. 


in an East Texas refinery involved the 
problem of supporting the end of the 
tube during its removal from the furn- 
ace to speed removal and replacement 
work of the maintenance crew. Pre- 
viously, when the furnace was being 
retubed or when a number of the tubes 
were being replaced, a temporary plat- 
form was constructed level with the 
furnace platform and the workmen 
“walked” the tubes out. The platform 


HOW 


had to be built and taken down for each 
job. 

To simplify rigging up for retubing, 
the maintenance crew built the tube 
removal rack shown in the photograph, 
which is a permanent installation. This 
arrangement speeds up tube handling, 
eliminates construction of temporary 
wooden platforms, and prevents bind- 
ing of the tube in the tube sheet and 
return bend fittings. 


An Excavated Driveway Facilitates Truck Loading 


QO N Eadvantage 


of a full floating 
type concrete slab 
warehouse foun- 
dation is that 
heavy equipment 
and items such as 
flywheels, engine 
cylinders, litharge 
and oil drums can 
be stored without 
consideration of 
weight distribu- 
tion. With such a 
foundation, how- 
ever, a problem is 
encountered in 
loading and un- 
loading theseitems 
on trucks. 

At one refinery, 
to complete ac- 
cessibility to the 
warehouse and fa- 
cilitate loading 
operations, a driveway was excavated 
alongside ‘the receiving entrance of 
the warehouse. The depth of the drive 
was such that beds of average trucks 
were practically flush with the floor of 
the receiving dock. Lifting, for the most 
part, is eliminated and unloading is ac- 
complished with a minimum of effort. 

Entrance to the drive slopes gradually, 
which permits heavily ladened vehicles 
to enter safely without undue braking 
and leave with a minimum of motor 
strain. ) 
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HOW TO— 


Construct Efficient 
Condenser Box Drain 


\" HERE overflow piping enters 
waste water conduits made of vitrified 
sewer tile, the belled end of the tile 


—.. 


Using retired furnace tubes, the crew 
rigged rails for a roller track, one on 
each side of the furnace between the 
furnace and supports about 30 feet 
from the front of the furnace. The roller 
for the rails consists of a length of 
tube reaching across the rails and hay- 
ing two light sheet steel flanges welded 
on each end as guide wheels. 

In pulling a tube, the crew places the 
end of the tube being pulled in a rope 
sling tied to the trolley. Then as the 
tube is pulled from the furnace, it is sup- 
ported on the outer end by the trolley 


rolling out on the rails. When the tube he 
is out of the furnace, the free end is low- The At 


ered to the ground and the tube pulled Refin 
from the sling. New tubes are placed in 





the furnace in the same manner. "The T 
aaa a cane Pe a . The Te: 
sometimes is broken when struck by a The Te: 
moving object. 

Such damage can be prevented largely Tidews 
by building forms and casting an ciatec 
octagonal reinforcement from below the L&D 


ground level to slightly above the upper Tater; 
rim of the piece of vertical tile. By in- 
stalling the overflow pipe two or three 
feet into the overflow tile, a siphoning 
action is set up which prevents water 
from back-lashing over the surrounding 
area. This is particularly important when 
salt water is used for cooling, inasmuch 
as salt water tends to discolor paint 
and corrode metal. 
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As protection for sewer tile, used to dispose 

condenser box overflow, an octagon- 

concrete pier is cast to surround the 
upper end. 
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Refinery and Other 


Companies whose projects are not listed or readers 


who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 


Plant Construction 


which are missing in the current tabulation and 3) 
report from time to time on progress of such work. 
Such cooperation will be very much appreciated. 





COMPANY 


Plant Site 


Project 


Probable 
Completion 


Engineering 





gunriard O51C 
Esso Co. 
Esso Standard Oil 


Co. 
BssoStandard OilCo. 
Gulf Oil Corp...... 


Gulf Oil Corp...... 
Kendall Ref. Co... . 
The Pennzoil Co.... 


Co : 
Socony-Vacuum Oil 
Co. 
Socony-Vacuum Oil 
Co. 
*Socony-Vacuum 
Oil Co. 
L. Sonneborn Sons, 
Ine. 


Refining Co. 
*The Texas Co 


The Texas Co... .. 

The Texas Co... .. 

Tidewater Asso- 
ciated Oil Co... . 

U.8 Dept. of 
Interior 


Linden, N. J. 
inden, N. J. 


Bayonne, N.J. 
Philadelphia, Pa. 


Philadelphia, Pa. 
Bradford, Pa. 
Rouseville, Pa. 
Paulsboro, N.J. 
Paulsboro, N.J. 
Paulsboro, N.J. 
Paulsboro, N.J. 
Paulsboro, N.J. 
Petrolia, Pa. 
Marcus Hook, Pa. 


Marcus Hook 
Philadelphia, Pa. 


Beacon, N.Y. 


Eagle Pt., New 
Jersey 
Westville, NJ. 


Bayonne, N.J. 


Briceton, Pa. 


MEK Dewaxing 

Clay Contact 
Unit 

Enlarge Acid 


Plant, Anti- 
— 


ax 
Comp. & Pkg. 
MEK Dewax- 
ing, Phenol. 
Extr., Propane 
Deasphalt 
Expand Re- 


search Labs. 
Vac. still, Cat. 
Cracking 
New Refinery 
Revampi 
Houdry Fixed 
Bed Unit 


Fischer-Tropsch 
Pilot Plant 


( 
line synthesis) 


20,000 bbls. 
6,600 bbls. 
4,450 bbls. 


40,000 bbls. 
40,000 bbls. 


Under Constr. 
Under Constr. 
Under Constr. 
Designing 

Approved 

Under Constr. 
Under Constr. 
Under Constr. 


Contract let 
Under Constr. 


Under Constr. 


Under Constr. 


Ist half, 1949 
Ist half, 1949 


Completed 
Sept., 1949 
Completed 
Late 1948 
Mid 1949 
Mid 1949 
Mid 1949 
Mid 1949 
Late, 1949 
1948-49 
1948 


1948 
Completed 


Oct., 1, 1949 


Late 1949 
July, 1949 


8.0.D. & Braun 
8.0.D., Braun 


Badger 


Lummus 


Voorhees, Walk- 
ey 
Smith 
Kellogg, Texaco 


Foster-Wheeler 
Jackson-More- 
land, Kellogg 

Houdry 


Blaw-Knox Co. 


































MID- 
CONTINENT 
Oil and 
Refining Co. 


Ashland Oil and 
Refining Co. 


teeees 


...| Stephens, Ark. 


..| Ponea City, Okla. 
..| Ponca City, Okla. 


.| Toledo, O. 
Toledo, O. 


"| Arkansas City, 
Kans. 





...| El Dorado, Ark. 


Ashland, Ky. 
Ashland, Ky. 


Wichita, Kans. 
Barnsdall, Okla. 


Waterloo, Ark. 


Chicago 

E. Chicago, Ill. 

Coffeyville, 

Coffeyville, 
Kansas 

Ponea City, Okla. 


Weston, Ohio 
Lemont, Ill. 
Toledo, O. 


Cincinnati 


ti 
Magnolia, Ark. 
Mt. Vernon, Ind. 


W. . 
Wynnewood, 
Okla. . 
Dorado, Ark. 
El Dorado, Ark. 
El Dorado, Ark. 





Revamping TCC 
actor 

Revision & Mod- 
ernization of 
Refg. Units 

L. P. G. 


Propane Deas- 
Unit 
Hpend Asphalt 
Li be Unit Ex 
u - 
nd Asphalt 
Competing & 
ing 
Grease Plant 
Modernize Plant 


Dewaxing 


Revamp crude 
Uni ; 
Repair & Revis- 

ion to 

Crackers 
Crude To; ing. 
Modernize 
Lube filtering 

unit, Desalting 
Cat 

Unit 
Top & Vac. Unit 
Fluid Cat. Crk. 
Poly Unit 
Fluid Unit 
Polymer Plant 
Gasoline Plant 
Enlarge Topping 

Unit 
Cat Cracking 


Sulfurie Acid 
Pla: 





nt 
Ammonium Sul- 
fate Plant 


$250,000 
$3.5 million 
$250,000 
$1 million 
$750,000 





Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Design 

Under Constr. 
Contracted 
Under Constr. 
Under Constr. 


Projected 
Projected 


Under Constr. 
Under Constr. 


.| Completed 


Jan., 1949 


Nov., 1948 


Jan., 1949 
Mid 1950 
Mid 1950 
Oct., 1948 


Jan. 1, 1950 
Feb., 1949 


Nov., 1948 
Completed 
Completed 
June, 1949 
Jan. 1,949 
Sept., 1949 
Sept., 1949 


Chem. Constr. 
Chem. Constr. 


Chem. Constr., 
Blaw-Knox 
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How flexible GMV’s meet the needs 4 
Magnolia’s West Ranch processing pial =~; 


HIS gasoline extraction installation is typical of the (Ohio 
effectiveness of Cooper-Bessemer GMV-angle compressos—m “ji” 
in meeting virtually any combination of processing requite — 
ments. 








i 












* Engine side of the eight compact 1,000 hp GMV- 
angle compressors in Magnolia Petroleum Com- 


Here, eight 1,000 hp GMV’'s each driving five compressig®  (Obio 


pany’s West Ranch gasoline extraction plant. Note cylinders for four-stage compression, handle up to 26 millics (tio 


. ° , in 
oe appearance, typical of GMV CFD of formerly flared gas, discharging at 1050 psig inl ‘moi 


Magnolia Petroleum Company’s line to Beaumont. The gag. ca 
, is processed at the third stage discharge, maintained atc "™T 
/ constant 325 psig. Automatic speed control and first an 
" fourth stage variable volume unloaders maintain desired 
pressures and assure fully loaded engines at all times “\i76 


U.8. De 

. Interic 

This space-saving GMV installation, as usual, is highl) es 
efficient, economically operated, completely dependable mi 


As you plan your compressor requirements for the future g} je! 
look into the new things, new advantages, new savings 0 
fered by one of America’s oldest engine and compress 
builders. . 


———,- 








* Main compressor house, containing Cooper- “The 
Bessemer GMV units shown and described above 
and at right. 


j Cooper- Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
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New York City Washington, D. C. Bradford, Pa. Parkersburg, W. Vo. 
San Francisco, Calif. Houston, Dollos, Greggton, Pampa and Odessa, Texas 
Seattle, Wash. Tulsa, Oklo. Shreveport, lo. St. Lovis, Mo. los. Angeles, Calif. 
Caracas, Venezvela Gloucester, Mass, Calmes Engineering Co., New Orleans, La. 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 





Plant Site 


Project 


Capac 


Probable 
Completion 





Okla. 
Oklahoma City, 
Okla. 
Tulsa, Okla. 
Cushing, Okla. 
Robinson, Il. 


Muskegon, Mich. 
Muskegon, Mich. 


Reed City, Mich. 


Blue Island, Ill. 


Flat Rock, Mich. 


Kansas City, 
Kansas 
Ditto 


......| Ditto 


Warren Pet. Corp 
Warren Pet. Corp 
Wood = Corp... 
ig. Co, 


Ditto 


"*"| Guymon, Okla. 
....| Toledo, Ohio 
Rock Island, Ind. 


Shallow Water, 


Kans. 
.| E. Chicago, Ill. 


Eldorado, Kans. 
Stephens Co., 


Okla. 
E. St. Louis, Ill. 


Whiting, Ind. 


Lima, Ohio 
Lima, Ohio 
Lima, Ohio 
Toledo, Ohio 


Toledo, Ohio 
Toledo, Ohio 
Ulysses, Kans. 
Toledo, Ohio 
Toledo, Ohio 
Lawrenceville, 
Illinois 

W. Tulsa, Okla. 
Lawrenceville, 
Ill. 
Dee, 
‘. a Mo. 


Madill, Okla. 


Maysville, Okla. 
Madill, Okla. 
Hartford, Ill. 


Desulfurization 
Gasoline Plant 
Gasoline Plant 
Crude Unit 
Vac still, Cat 
Vac bay, Cat 
Stil, Poly, LP 
G Recovery 
LPG Recovery 
Crack Plant 
T.E.L. Blending 
Plant 
Butane, Propane 
Column 
Natural Gasoline 
& L.P.G. Plant 
Cat. Cracker 
Unit, LPG Re- 
Increasing 
lation, and other 
lant facilities 
m 
Plant 
Lubricating Unit 
Cat. Crack 
Cat. Poly 
§ Naphthas 
5 Cat, Crk 
Reforming Unit 
Crude, Cat. 
Cracker, Poly 
Plant & Lube 
Treating 
Crude Dist. 
Unit, Cat. Crk. 
Gasoline Plant 
Crude Thermal 
Crack 
Motor Oils Unit 


1 
jon Plant 


1,000 bbls. 
100,000 mef 


30,000 mef 
3,500 bbls. 
13,500 bbls. 
1,400 bbls. 
27,500 bbls. 


3,400 gallons 
800 bbls. 
1,000 bbls. 
6,000 gals. 


100,000 mef 
5,000 bbls. 


distil-| 6,000 bbls. 


1,250 bbls. 
55,000 bbls. 


Lube Oil Solvent} 76, 


Refining Plant 
Cat Cracking 


Crude Distl., 
Coke * 

Solvent Extrac- 
tion Dewaxing 
Unit . 

Vacuum Unit 


Propane Deas- 
phalting Unit 

Gasoline Plant 

Cat. Crack 
Crude Dist. 


Vac., Poly 
Anti-Pollution 
Crude and Cat 

Cracking 
= Va Cat 
Expand Re- 

finery 
Houdsiflow Unit 

Cat cracker 


Demonstration 
Oil-from-Coal 


Enlargement 
Gasoline Plant 
Propane Unit 


16,000 bbls. 
15,000 bbls. 


1,800 bbls. Fin- 
ished Products 


9,000 bbls. 
800 bbls. 
100,000 mef 
30,000 bbls. 
20,000 bbls 
30,000 bbls. 
20,000 
4,500 bbls. 
75 bbls. 


1,500 bbls. 


8,000 bbls. 
20,000 


$15 million 


$45,000 
$30,000 


$25,000 
$50,000 
$2 million 
$400,000 


$13 million 
$11 million 


Under Constr. 


Contract let 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
nder Constr. 


Authorized 


Under Constr. 


Contracted 
Materials 


Ordered 
Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Contracted 


Under Constr. 


Authorized 
Authorized 


Authorized 
Authorized 


Under Constr. 
Under Constr. 


Site being 
Cleared 


lear 
Under Constr. 


Proposed 
Contracted 


Under Constr. 


Projected 


Under Constr. 


Contracted 


Under Constr. 


Jan., 1949 
June, 1949 


Sept., 1949 
Dec., 1949 
Nov., 1948 
May, 1949 


Nov., 1948 
Dec., 1948 
Dec., 1948 
Completed 


Completed 
Nov., 1948 
Oct., 1949 
Oct., 1949 
July, 1949 
Nov. 1, 1948 
July, 1949 
Fall, 1949 


Late 1948 


Mid 1950 
Completed 
Oct., 1949 
Fall, 1948 


1951 

Late 1949 
Mid 1950 
Mid 1950 


Mid 1950 
Mid 1950 
Fall, 1948 
1950 


July 1, 1949 
Jan. 1, 1951 


Oct., 1949 


Jan. 1, 1949 


Jan. 1, 1949 
Early 1949 
Late 1948 


Houdry, Cat. 
Constr. 


Hudson 
Koch Eng. 


J & L Constr. 


McKee, Pritch- 
ard 


Staff 
Staff 


Betchel Corp. 

Foster-Wheeler, 
Stone & Webster 
Kellogg 

Kellogg, 
Lummus 

McKee 

Kellogg 


Lummus 


Lummus 
Lummus 
J & L Constr. 


Cat. Constr. 


Cat. Constr. 
K 








SOUTHWEST 


Alamo Ref. C: 
Alamo Ref. — 


eaten Co... 


American 
ie “pone 
Arkls Oil Co 





Sweeny, Texas 
Sweeny, Texas 


Amarillo, Texas 
Silsbee, Texas 


Rodessa, La. 
Panola, Texas 


West Tepetate 
Field, La. 


Brookhaven, 


: ; / La. 


Carthage, Field 
Brownsville, 





Gasoline Plant 
Cycling Plant 


Modernization 
of Lube Plant 

Gasoline Plant 

Hydrocol 





56,000 mcf 


60,000 mef 
100,000 mef 


20,000 mef 


70,000 mef 
10,000 mef 


700 bbls. 


250,000 mef 
87,000 mef 





$19 million 





Authorized 
Contract let 


Under Constr. 
Under Constr. 
Designi 


esigning 


Under Constr. 


Under Constr. 
Under Constr. 





Fall, 1948 


Winter, 1949 
Dec. 1, 1948 


Completed 
Middle 1949 


Nov., 1949 
3rd quarter, 1949 


Early 1949 


Jan. 1, 1949 
Aug., 1949 
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Petroleum Refiner—V ol. 27, No. Ii 


Daily Estimated Probable : a 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
The a Texas | En Gas Pit.| 210,000 mef $2 million Under Constr. | June,1949 | ...........-.. ish Eng. Fish Eng. 
a. ; take Chare Lube t £,000 bbls. $35 v.illion Under Constr. Mid 1949 — Max B -_ B. Miller —. Mar 
ler ummus, iler 
Cities Service Oil Co. Pate, Texas Gasoline Plant | 18.000 mef Contracted 1949 (PAD Aawiales Waleo Walco 
Claiborne Gasoline | Lisbon,La. . . ~ 125,000 mef Under Constr. Late 1948 Pet. Eng. an 
le ine nt 
Continental Oil Co.| Sonora, Texas Gasoline Plant | 10,000 mef $2.5 milion Contracted July, 1949 = | ..... Ref. Maint. Ref. Maint. 
Continental Oil Co LA (Deep) oo red y “ae Be Oe Under Constr. Gent. 00082 | (.u..... Ref. Maint. Ref. Maint. 
i n 
| Done Gectcine Cio'| Benettias'Tex: | Absorption Plan'| 10,800 met | $106,000 Gein ete. [tae | Repabiie Ref.Co.| Stat 
; asoline Co idas, Tex. ion Plant ,500 me q ler Constr. es inal public Ref.Co.| § 
a eee Goldsmith, Tex. | Gas Treat, Plan‘| 70,000 mcf $903,700 Under Constr. | Jan., 1949 Fluor Staff 
as Co. 
EssoStandardOilCo.| Baton Rouge, La.| Light Ends Re- | 20,000 mef Under Constr. Last Qtr., 1948 8.0.D., McKee | McKee 
covery 
feooReneeece —— Rouge, fe. ver, ped oe Under Constr. = Qtr. 1948 gD. — a 
StandardOilCo.| Baton Rouge, ipe Sti ’ ‘omolet §.0.D., McKee cKee 
EssoStandardOilCc.| Baton Rouge, La. —_— Pipe 18,500 bbls. Under Constr. 3rd Qtr., 1948 Braun Braun 
th 
EssoStandardOilCe.| Baton Rouge, La.| Ditto 14,500 bbls. ; Under Constr. Last Qtr., 1948 8.0.D., McKee | McKee 
EssoStandardOilCc.| Baton Rouge, La.| Light Ends 11,000 bbls. ihe i Under Constr. Ist Qtr.. 1949 | ....... Braun Braun 
Ethyl C ...++ | Baton Rouge, La.| Mfg. Facilities SCS $30 million Under Constr. | Oct., 1949 Stone & Webster! Stone & Webster 
be -~Wolfe Co.. Montgomery Co.) Gasoline Plant 13,000 mef $2 million Under Constr. Jan., 1949 O. L. Olsen 0. L. Olsen 
Oil Corp. . Crane, Texas Gasoline Plant | 40,000 mef a | Contracted Fall, 1949 Braun Brame, W.D 
} owden 
Gulf Oil Corp... .. Pt. Arthur, Tex. a he « & Vac. 22,000 bbls. ea. | Completed Badger Badger 
Jnits | | 
Gulf Oil Corp..... | Pt. Arthur, Tex. | Cat. Desulf. | 17,000 bbls. | | Under Constr. | ............. Lummus Lummus 
Gulf Oil Corp.. Pt. Arthur, Tex. Naphtha Poly. | 32,000 bbls. circ. Completed Lummus Lummus 
Humble 0. & R. Ce.) Overton, Texas | Add Propane, | (Gas l) Completed | Fish Eng. Fish Eng. 
(London Plant) whee | | 
rigeration ; ; 
Humble 0. & R. Ce | Overton, Texas | Add Propane, Capacity | $2 miliion \\ Under Constr. Oct., 1948 Fish Eng. Fish Eng. 
(Amer. Plant) Absorption : ‘ 
Humble O.4R. Co..| Laird Hill, Texar} Add Propane, Unchanged || Under Constr. Oct., 1948 Fish Eng. Fish Eng. 
(Kilgore Plant) _——e | 
frigeration | | 
Humble O.4R. Co. | Katy, Texas 7: Propane ee $7 million | Under Constr. March, 1949 Stearns-Roger Stearns-Roger 
tion 
Humble 0.4.R. Ce.. Rainy Field, Ge Injection 18,000 mef. $1,408,000 | Under Constr. | Jan., 1949 Stearns-Roger Stearns-Roger 
exas nt | 
Humble 0.4R. Co. Oyen Field, | Gas Injection | 20,000 mef $1,336,000 | Under Constr. Jan., 1949 Stearns-Roger | Stearns-Roger 
exas nt | 
Humble 0.4.R. Co | Conroe, Texas Add Compres- | 30,000 mef $4,160,000 | Under Constr. | Summer, 1949 | Stearns-Roger | Stearns-Roger 
sion—Absorp- | 
tion | | 
Humble O.4R. Co..| Bloomington, | Gas Comp. | 22,000 mef | Authorized 1949 | 
exas | t } 
Humble 0.4.R. Co | Opelousas, La. | _ — 100,000 mef | $2,800,000 | Under Constr. Fall, 1949 Hudson 
| nt | 
Humble 0.4R. Co. my Field, | Comp.—Absorp.| 18,000 mef | $2,133,000 | Authorized Spring, 1949 | Fluor Fluor 
exas nt | | | 
Humble 0.4R. Co. | Baytown, Texas | Pipe Stills | | 45,000 bbls. | $5.8 million | Under Constr. Late 1949 Foster-Wheeler | Foster-Wheeler 
Humble O.4R. Co. | Baytown, Texas | Lube Extraction | 7,000 bbls. | $5.3 million } Under Constr. Late 1949 | Kellogg Kellogg 
*Humble O&R Co..| Katy, Tex. ynmnny Lin +4,639 bbls. Under Constr. | 1949 | Stearns-Roger 
ne overy | | 
La Gloria Corp.... | Falfurrias, Tex. Casinghead Gas | 20,000 mef | | Under Constr. May, 1949 ~ : | Hudson ’ | Hudson 
Lone Star Gas. . Dallas, Texas . ~ oe 60 mef | | Design & Eng. 1949 Union Oil Co. | Foster- Wheeler Foster-Wheeler 
lant | | 
Magnolia Pet. Co...| Beaumont, Tex. | Lube Plant | Under Constr. | Jan. 1, 1949 | Texaco Lummus oy 
| | | ellog) 
| |(70,000 mef | 
Magnolia Pet. Co.. | Seeligson Field, | Gasoline and |] Casinghead Under Constr. April, 1949 | Hudson | Hudson 
Texas Cycling wy mef | _ | Com- | | 
. ye | | Pp 
olia Pet. Co.. | Mamou, La. Gasoline Plant | 7,000 mef | | Under Constr. Late 1948 | Staff,Gaso. Plant} Gaso. Plant 
M aay Chemi- | Winnie, Texas Petro Chem aie | $3 million | Under Constr. | ............. Staff Tellepsen 
‘0. 
Monsanto Chem. Co | Tose City, Rebeliing | $6 million Under Constr. Late 1948 | : Bellows, Leonard 
exas | ‘etro-chem. } | 
Natural Gaso. Corp.| Hawkins, Tex. | Enlarge Plant 20, Is. Bis Under Constr. Early 1949 | | Gaso. Plant Gaso. Plant 
Paluxy Asphalt Co.| YazooCity, Miss.) Cracking Still 1,500 bbls. | $125,000 Under Constr. | Oct., 1948 ; es eee 
*Paluxy Asphalt Co by City, oe oe esd 344 mef | $250,000 | Under Constr. | Early, 1949 | U.0.P. Koch | Staff 
188. at. Polymer | | 
Unit | 
Pan American Texas City, | Expand chemical oa Contracted Jan., 1950 | Staff, H. K. | Staff, H. K. 
Refining Corp. exas Research Facil- | | Ferguson Ferguson 
| ities | | | 
he Refining, Texas City, Tex. | = Topping | 50,000 bbls. | Contracted Early, 1949 Rust. Eng. — Rust Eng. 
ne. | nits | | | 
Phillips Pet. Co. . Alvin, Texas Absorption Plant! 120,060 mef | Authorized Sept., 1949 ‘ 
Phillips Pet. Co....| Dumas, Texas | Absorption Plant) 55,000 mef Under Constr. | Nov., 1948 
Phillips Pet. Co | Goldsmith, Tex. | Absorption Plant) 148,000 mef Under Constr. Jan. 1, 1949 . | 
Phillips Petro. Co. .| Etter, Texas | > 140,000 tons yr. | Authorized aS | Chem. Constr. | 
| ant increase | 
The Mieatlp et Arthur, | igweaee | 15,000 bbls. | Under Constr. | ........... ‘ | Staff | Staff 
ning Co. | Texas | Capacity 
Pure Oil Co.. Nederland, Tex. | = ee 3,500 bbls. Under Congtr. | March, 1949 Texaco Lummus | Lummus 
y Contact | , . _ is 
The Pure Oil Co... | Nederland, Tex. | Besphaties. | 4,300 bbls. | Under Constr. Feb., 1949 | Sam 4 | Kellogg | Kellogg 
enol Extrac. | | | } 
The Pure Oil Co. | Nederland, Tex. | MEK Deoiling | 200 bbls. | Under Constr. | Sept., 1949 | Texaco | Lummus | Lummus ” 
The Pure Oil Co. | Nederland, Tex. Genoesed, | 1,600 bbls. | Under Constr. Mar., 1949 | — Verne E. | Stone-Webster 
lendin | en oy , 
The Pure Oil Co....| Nederland, Tex. | Grease Plant 66,000 Ibs. Under Constr. | Mar., 1949 | oe. Verne E. | Stone-Webster 
j | - | en | 
: Shamrock Oil & Sunray, Texas | Increase Topping | 10,000 bbls. $300,000 | Under Constr. | Oct., 1948 | U.O.P. | Staff Staff 
Gas Co. | : Coste 
acilities . 
! Sid Richardson | Keystone Field, | Gasoline Plant | 107,000 mef Under Constr. | Jan., 1949 | J&L Constr. | J & L Constr. 
| aan Texas ' | Kellogg 
} Shell Chemical Corp.| Houston, Texas | Bah a Completed Kellogg | ellog: 
4 nit No. 2 
b ) Shell Chemical Cory.| Houston, Texas | Add Acetone | | Design Late 1949 Braun | Braun 
| nit i 
. Shell Oil Co. | Notrees, Texas | Extension TXL 30,000 mef | Under Constr. Early 1950 | Brown & Root | Brown & Rost 
; | 
s | Sinclair Refg. Co.. | Houston, Texas | Crude Still, Bar-| 30,000 bbls. Go Se Peer oe ..| Fluor 
} | rel House, | | 
| Grease Works | | » Coden 
*Skelly Oil Co Skellytown, Tex.| Expand Gaso- | | Under Constr. Fall, 1949 | J. E. Cari 
| line Plant ee 
| 
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: z Daily Estimated Prohble : ’ 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineer'ng Contractor 
foubwestern Oil Corpus Christi, ne mg Re- 5,000 bbis. $800,000 Under Constr. | Oct..1948 = | .............5. Process Eng Process Eng. 
Refg. Co. exas orming 
A. Oil Co. Northern Cooke | Compres. Natu- | 2,500 mef $125,000 Rebbe Seauie tae Come Vince SEAR eye bh cic cenbinninesh poses 
oe Oil C 1 Pus ‘Texas’ | Gas OM Unit | 1,000 bbls Under C Late 1948 Staff 
Sandard Oil Co. exas ni ‘ en Be Sere eee nder Constr. Me eee et ee. A Beer oe rs rs 
of Texas . . 
sisnolind O. & G. | Fullerton Field, | Gasoline Plant | ..............-) .....eeeeeeeees Peed vasideveccuste Diets J & L Constr. J & L Constr. 
r. exas 
oad 0. & G. i‘ —~ Gasoline Plant | 90,000mef | ............... Under Constr. | Feb,1949 | ............... Braun Braun 
., Opr. ley Co., Texas 
oat 0 &GCo.| Brownsville, Tex.| Chemical Plant | 130,000 Ibs./yr. | ............... Contracted AS oe ee ae te Badger Peder 
Ssnolind O & G Co.| Pettus, Texas | Cycling Plant PE oD Ss srdceseoccvias ee A .. ee rere & L Constr. | J&L Constr 
Sanolind O & G Co. igoand PE EE 1 nncccseiicecee sd cesetwesteccnss Planned nn errr rere merry cere Sy Pe oe ao 
exas 
Stanolind O & G Co.| No.Cowden, Tex.| Gasoline Plant | 125,000mef | ............... Designed _ Se Sore et ee Stearns-Rogers | Stearns-Rogers 
‘Sun Oil Co ...| Bronte, Tex. as Plant 10,000 mef $1.4 million Under Constr. March 1, 1949 Pritchard Pritchard 
§un Oil Co....... Richland Parish, | Gasoline Plant | 70,000gals. | ............... re | A TT ee ee PUR oe: Pet. Eng. 
uisiana 
Sun Oi Co.......- Starr Co., Texas | Gasoline Plant | 35,000 mef $4 million Under Constr. | May, 1949 Pet Eng Pet, Eng. Pet. Eng. 
Sun Oil Co... .... Jameson Field, | L.P.G. Extrac- | 10,000 mef Part of $12 Contracted GY 1 wcacvestedenans Pritchard Pritchard 
— County, tion million 
exas 
The Parade Co.....| Rusk County, 5 ot Propane 18,000 mef $250,000 Contracted a ee ae ee Hudson Hudson 
exas overy 
The Texas Co..... : Arthur, week Wax fy be ye ttesseceesenes Under Constr. | a een eee Foster-Wheeler | Foster-Wheeler 
exas_ Itions y . 
The Texas Co..... Electra, Texas | Gasoline Plant | 2,000mef | .............. Projected OE Raedecit sei cexkes Teme... : D parents itiss 
The Texas Co. Lafitte, La. _ —¥ Gaso- SE OD sc deivcccctdesel pngendneeséeaaell sacudomesesonesE ais einen Hudson Hudson 
lant 
*The Texas Co Port Arthur, Change to Linde, Under Constr. March 1, 1949 Foster-Wheeler | Foster-Wheeler 
= Treat- 
ing Facilities 
Texoma Natural Stinnett, Texas | Additional 150,000 mef $2.5 million gt ee rer reres wer reer re sre Midwestern Con- 
Gas Co. Compression us struction Co. 
Wold an Oe. 7 Gusting, Texas we = — 100,000 mef $3.5 million _ Constr. : uly. eR ereeer ane jy Hudson 
.8. Ind. Chemic- rownsville, ES Oh os cecal col ycakdci hk cacknaetsakes ~— aaa = a pi reenact adger 
als Co. Texas Plant 
Waggoner Est. Ref.| Electra, Texas | Crack Unit Re- | ............... $250,000 Under Constr. | Fall, 1948 U.0.P. Ref. Eng Ref. Eng. 
visions 
Warren Pet. Corp. a LPG Extrac-  Saee ape Under Constr. .  §S Se eee ee Staff Staff 
exas tion 
Warren Pet. Corp. .| Gladewater, Tex.) LPG Extract. | ..............6) ccc cseeeeeees Contract let 8 arr es J. B. Gill Co. J. B. Gill Co. 
Warren Pet. Corp. .| Hawkins, Texas | Add Plant 20,000 mef Contract let i eee Gaso. Plant Gaso. Plant 
Warren Pet. Corp. .| Holliday, Texas oy 3 SB a wacvacdumeowce Under Constr. Si erent? Staff Staff 
ne . 
Warren Pet. Corp. .| Taylor’s Corner, | Gasoline Plant | 5,000 mef Contract let SD wc cedcectuxtean Walco Walco 
exas 
Warren Pet. Co ro he Gasoline Plant | 30,000gals. | .............. Under Constr. See | 8 wasskiuexsacaty Walco Walco 
ex. en 
Plant) 
Warren Pet. Co....| Gladewater, Tex.| Propane Unit 20,000 gals. Under Constr. ae nee oa J. B. Gill Co. Staff 
ROCKY 
MOUNTAIN 
» California Oi] | Rangely, Colo. | Gasoline Plant | 20,000 mef $3 million Under Constr. os ae eee eee Hudson Hudson 
ompany 
The Carter Oil Co..| Billings, Mont. | Crude Cat Crk | 30,000 bbls. $20 million Under Constr. ee eee sa 8.0.D., | Fluor 
uor 
Continental Oil Co.| Billings, Mont. Cutie oe. 7,500 bbls. $8.5 million Under Constr. 1949 U.O.P. USE. J&L | J&L Constr. 
at. Crac ‘ nstr. 
Continental Oil Co.} Denver, Colo. Crude, Cat Crk. | 7,500 bbls. $4 million Under Constr. Fall, 1948 _— ay Lummus 
VU. summus 
; ba State Oil | Thermopolis, Se Vacuum | 5,000 bbls. $325,000 Engineering May, 1949 Ref. Eng. Ref. Eng. 
0. Jyo. Jnits Underway 
Frontier Refg. Co...| Cheyenne, Wyo. | Treating Unit 5,000 bbls. $75,000 Under Constr. Late 1948 U.O.P. U.0.P. Walco-U.0.P. 
= Petroleum ——e ned Recycling Plant | 3,000 mef $300,000 Under Constr. MOE SE wlnxcoscasand Staff-Ind. Eng. wt 7 
Arp. Yreek, Worland, tah Constr. 
’ Wyo. 
Gulf Oil Corp Eunice, N.M. Gasoline Plant | 50 mef ceihcin hag see Under Constr. | Middle 1949 | ............... Hudson Hudson 
riye As. Artesia, N.M. Crude Unit 7,500 bbls $350,000 Motestel se Bee ree ee ee Geo. Armistead | Staff 
phalt Refg. Co. ing rec. 
Phillips Pet. Co Oil Center, N.M.| Absorption Plant| +48,000 mef : 2 pintianae eae Under Constr. Wm, SIRE civcccccecctccccd, Goceccdduuounal sepeeeereren 
ate Refg. Co _ a a Unit a — $5 million Under Constr. Nov., 1948 ae 
0.......| Lea County, “es S|” eee Pe eae Br ne yr .E. n 
Socony-V; Ons r, W Tec 6,900 bbls Under C: Jan. 1, 1949 Staff Cat. Co: 
sccony-Vacuum. . . asper, Wyo. } (I Fees nder Constr. SS err ita at. Constr. 
“En Union : 2 Gasoline Plant | 20,000 mcf $1 million Contrac' wee Bh cavdsacchakaees Ref. Maint Ref. Maint. 
0. . M, 
Standard Oil (Ind.).| Casper, Wyo. | Cat. Crack ne Pe ee Under Gaee. | Male OO. § | ....6..5.c600548 2 eee Kell 
Tee F Co. 1 Low g Sam bee Meee rn eee Under —_— Bee 8 scandens Oieescdh Stone & Webster Stone & Webster 
ull Sulphur | Worland, Wyo. ERR FO ee POE kcecasncscccsts] 1.90 ccd bueeball ccceuseueesewhel axe ieen 
Co, Plant 
U. f Derene of Rifle, Colo. Shale Oil Refy. | 3,000 bbls. $450,000 Under Constr. Fall, 1948 Ref. Eng. Ref. Eng. 
Utah O. Ref. Co, Salt Lake City, Propane De- 10,500 bbls. $2.5 million Contracted en res a Oe Kellogg Kellogg 
. Ita asphalting 
Warren Pet. Corp. .} Monument, Gasoline Plant | 2,500 bbls. | ............ Under Constr. . ee eee ee Warren Dresser Eng 
7 | N.M. Enlargement 
fame States Re- — ae New Refinery 2,500 bbis. $350,000 Under Constr. Oe SE errr Geren sree ree 
0. ity, Uta 
aS a ere ee F _ ——o 
WEST COAST | 
ilifornia Asphalt | Portlant, Ore Airblown Stills. $150,000 Under Constr Dec., 1948 Staff 
on , Ore. ~* Geyer , } ; 7 Me err ree ene 
General Pet. rp Torrance, Calif. Vercum Flash | 32,000 bbls. $571,000 GComiteh = 1 5. cede. Braun Braun 
: ower 
“General Petroleum | Torrance, Calif. | TCC Furnace 4,000 bbls. $205,000 Approved Early, 1949 Staff-Lummus Lummus 
Corp. Expansion 
Hancock Chem ~ Watson, Calif. _—— Sulfur} 50 tons $1 million Under Constr. Dcweee: .. Beecsvavcusceenns Badger Badger 
nt 
Mohawk Pet, Co < basy Lae 7,500 bbls. $155,000 Authorized Late 1948 None Farle W.Gard | None 
|} Cant. »para- 
: tion Unit 
Iai fines Co..| Emeryville, Cal. | Add Asph. Unit | 1,500 bbls. $150,000 pau GCappited ol idee Mic Lid Bemie! § cit nied 
Sel Ch ytle, Opr.| Coalinga, Calif. | H2S Removal 33,000 mef $175,000 Projected 1 year Fluor Fluor Fluor 
emical Corp.| Pittsburg, Calif. _- Ammonia | 225% of prewar | ........... Under Constr. mm OM. Mia Bechtel Corp. Bechtel Corp 
. ant 
Stell Chemical orp.| Pittsburg, Calif. ey, sy 180% of prewar Under Constr. ag TS kD ov css Steet. Bechtel Corp. Bechtel Corp. 
N : ate nt 
Se Chemical ( p.| Dceninernen, CON) BONBON | once kod chase ccc ccc oee Projected ee Dh caus e8kicas Braun Braun 
0 ee a OS eee ere IG Eos fics oc nc penmod cbCeCbsteeeeus Staff Ref. Maint. 
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Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contracter 
Shell Oil Co........| Wilmington, Cal.| Extend Crack- [| ...............] ccccceeeeeeeees Under Constr. | Middle 1949 | ............... Fluor Fluor 
ing Plant Com- ‘ 
Na on ag ts cc kccn cancel cecccccscncebeel gsbeogscececds a re ee Staff Staff 
Shell Oil Co........| Wilmington, Cal. :— ss era: Peer res Under Constr. | Middle 1949 | ............... Staff Gre Bridge 
ron 
Shell Oil Co........ Martinez, Calif. Lube Handling iiabhiscciee dt Cicdaomnies Under Constr. | Nov.,1948 | ..............- Staff Staff be 
acilities 
Shell Oil Co... Martinez, Calif. ng Set ep aig dl neh teineetall inacebsenhuudes a eee eer Staff Staff 
cide Plant 
Capteet | Oil Co., Bakersfield, Crude Dist. 10,000 bbls. $7.5 million Under Constr. Mid 1949 Braun Braun Braun 
Standard Oil Co. of | Bakersfield, Thermal, Crk., | 9,000bbls. = {|.............5. Under Constr. | ...........200: U.O.P. U.O.P. Braun 
Calif. Calif. Gaso. Stabil., 
Gaso. Treating 
Standard Oil Co. of | El Segundo, Cal. Filling ae eee $2 million pe er rere eer eer ka 
A lernization 
Standard Oil Co. of | Richmond, rease, Wax 82,000 Ibs. $13 million Under Constr. Dec., 1948 U.0.P. W. G. Peugh Barrett & Hilp, 
Calif. (California) Plant, Dock Swinerton & 
Facilities Walberg & ie 
¢ Gerwick, 
7 Rosendahl, Ine, 
a Oil Co. of | El Segundo, Cal. Caste Nai a 22,000 bbls. $2.6 million Contract let Bie Peer eee Braun Braun 
tha Rerun Sti 
Standard Oil Co. of | Richmond, Calif.) TCC Clay Re- | 50 tons $250,000 Under Constr. Dec., 1948 Max B. Miller | Max B. Miller {| Humistion-Ro 
California purification endahl, Ine, 
Union Oil Co. of Oleum, Calif. Heviien of ta SetuhDektiaa tants $4.2 million Engineering See 8. Dieeetaweopudens Parsons Ref. Maint. 
California ning Facilities 
Union Oil Co. of Oleum, Calif. vise Lube, 1,900 bbls $1.7 million Contracted 1949 Union Oil Co. Kellogg Kellogg 
California Dewax Units 
Union Oil Co. of Oleum, Calif. Improvements to} ............... $1.2 million Engineering ee -0lté«‘ + SO epee Sets ces J. M. Mont- 
California Compound & gomery & Co. 
Grease Facilities 
Union 4 Co. of Oleum, Calif. Duo-Sol Unit 6,000 bbls. $2.9 million Contracted 1949 Max Miller Max Miller Max Miller 
Union Oil C os of Oleum, Calif. OT Se eee $2 million Contracted — 0 0-Si(‘m‘ wheats aie Ehrhart & Ref. Maint. 
Californ Utilities Arthur 
Union Oil Co, of Wisco, a Pro- 100,000 Ibe $2.5 million Engineering 1949 Union Oil Co. Foster-Wheeler 
Californ uction 
Union Oil Co. of Willmington, H2S Recovery 30,000 Ibs. $200,000 Engineering 1949 None Ebrhart & 
California Calif. ‘rthur, Inc. 
FOREIGN 
a ee Abadan Gas Plant 25,000 mef $2 million Under Constr. a Parra Badger Badger 
Pet. Corp. Ss Th ae 20,000 bbls. $140 million Projec ee t*t(i‘(“‘éi em wn ice wn ge 3000 08snu 
A Tranian Oi = Persian | Cat. Cracker Ph | 0 savkasyendactee DS I intd<hcensneandl decedeasuensede Foster-Wheeler | Foster-Wheeler 
A Tranian Oil = Persian | Lube Plant Se «Bi eedectacccesens PS. © ccteecaccances Texaco Badger Badger 
A Iranian Oil i of Grain, Central Refining | 80,000 bbls. $120 million Planning ie” °° Gaeceemneeeeeee 
0., Ltd. thames and Unit 
Meteay Estu- 
ines American Abaaia, Saudi, | Crude Oil Stabil-| 300,000 bbls. $4,800,000 Under Constr. | July-Sept., 1949 | ............... Staff and Fluor | Staff and Fluor 
0. izer 
ine American Abgaia, Saudi = Power 20,000 kw $9,400,000 Under Constr. | July-Sept., 1949 | ............... Staff and Fluor | Staff and Flor 
0. nt, etc. 
Arabian American | Ras Tanura, Add Power Gen-| 10,000 kw $1,750,000 Under Constr. | July-Sept., 1949 | ............... Staff and Fluor | Staff and Fluor 
Oil Co. Saudi Arabia erating Unit 
_~<~ Open Rome, Italy Add to Plant Re Pere re A PO Ee Ee eT ee peer r re isons 
na Petro! 
a 7 Pet. Co., Bahrein Island | Expansion Pro- | ............... $8.9 million Under Constr. | June,1949 =| ............... U.0.P., Bechtel te 
, gram ec ne. 
Bataafeche Petro- | Rotterdam- | .............. a peers Sil écctsdiiadides dt vcontdicidabiedd teancbitiniacse eediteneeaa occccsessunn 
_— Maat- Pernis 
schap 
British-American Montreal East | Cat Cracking reer Under Constr. Late 1949 Kellogg-U.0.P. | Kellogg Kellogg 
Oil Co., Ltd. P. Q. and Cat. Poly 
a Pet. Chem., Gonqumenth, DE, st. cc cabdhnvge duns $20 million Dee... > Fcc etree cee de eeaeenseaenn 8S & W, Badger | S & W, Badger 
’ D 
Burmah Oil Co..... urma Furfural Plant 1,000 bbls $600,000 ie 8 ei ténstacdice’ Texaco Badger 
Burmah Oil Co..... Syriam, Burma | Thermafor Clay | 66 tons $150,000 Design 1949 Max Miller, Max Miller 
Revivification Socony-Vacuum| 
Calif 7? Cartagena, Spain} Refinery : “en accbinna naa PEE acivankwedseccead canseeedeebedeul aceensckesteapel spsertas@ 
Caltex Pet. Maat- Rotterdam, Crude Plant 20,000 bbls. $18 million Projected DUE) Biadhactuesawes McKee McKee 
schappij, N. V. Holland 
tex Maatechap..| Rotterdam 802 Plant 1,800 bbls. $600,000 re =«(€s& cjg cidade cxunlieaeeaseea Badger «ff cc cw eee ereneeee 
Cie. de Reffinage Berre, France Capacity In- RE, PR Fee Seer ase Sear rn e 
Shell-Berre crease 
a de , Lube Unit Pees Fes Fe me Fee rome 
inage 
Cie. Francaise de Geutroille, Capacity In- SE —sds Sha dandcawenes I, hn asedickenaceull shakiesscieedsl ehernseorenins 
Raffinage France crease 
Cie. Industrielle Frontignan, Capacity In- 13,500 bbls. a: I. |B nineesescccedeal nxcnacdddininsidh seévesciuiunes 
des Pétroles France crease 
Cie. Francaise de Provence, PE GEE = vccccccccccccecd cccsocsecccecee — Ferns aan Perens Eee 
Raffinage France 
Cie. Francaise de Provence, Lube Oil Unit EE Pe Peer renee De’ |B ivvccnastenssad weWenasidbaeens 
Raffinage France 
Cie. de Raffinage ee ee Mucccdcseénaatesl soccesusescesns SR tacdcdendvcddedl Seeentcdsncsio dd ites smacks 
Shell-Berre France 
Compania Es- Canary Islands, | Lube, Wax 5,000 bbls $444 million Under Constr. | Early, 1950 Texaco, Stand- | Foster Wheeler | Foster Wheeler 
de Petro- | Spain Facilities ard, N.J. 
“ SA. (C.E.P.- 
Consolidated Ref., | Haifa, Palestine | Crude Plant a eSeareaeaers Planned A rer ee Badger Badger 
Consolidated Ref. | Haifa IIE B cccsivcvicvsccad cccscccscssesss OS eres Renere eee Badger, Ltd. | .....++ 
° ties 
ae ”* mae Ref. | Haifa, Palestine | Lube Plant SE Fees Rr eee Texaco, Juik Badger, Kellogg | Lummus Kellogs 
Creole Pet Corp. juny Bay, Cat Cracking 60,000 bbls. $70 million Under Constr. a ere > eee Leen ee 
e 
Creole Pet. Corp Molata Field, EE Ee ee ee eee ee eT eee 
Ve Repressuring 
Plants 
Creole Pet. Corp El Roble Field, MG! Ul ccucdcdcddedsndll AbeewhintGcewnel Useaddiguied shel. scukadiats4hibetiniessebbeiedsl ainkseeceoun 
Venesuela 
Egyptian Govern- | Egypt SS ee ee ee ee OK ee es sae Lummus Lummus 
® CONTINUED ON PAGE # 
il 
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KARBATE” NIPPLES & PLUGS 


Get this 16-page booklet on how to select... 
order...and install “Karbate” Impervious 


Graphite pipe and fittings! 


| Here are all the details you need to 
| Plan and order “Karbate” pipe and 
§ fittings which wil] stand up under 
| the corrosive action of acids, alkalis, 
» and other chemicals . . . regardless of 
| the size or complexity of your plant. 


The booklet tells you: 


* How to select the proper grade 
of “Karbate” Impervious Graphite 
or “Karbate” Impervious Carbon 
*quipment to handle acids, alkalis, 
salts, halides, organic compounds, or 


ee presenting corrosion prob- 
ems, 


®@ How to order “Karbate” brand 

pipe and fittings directly from the 
complete tables fully covering sizes, 
grades, and designs. 


® How to install “Karbate” pipe 

and fittings, including instructions 
on machining, cementing, serrating, 
threading, and coupling. 


This booklet is complete. It is prac- 
tical. It is usable. Write for catalog 
section M-8800B, to National Car- 
bon Company, Inc., Dept. PR. 


November, 1948—A Gulf Publishing Company Publication 





' NATIONAL CARBON COMPANY, INC. 





The term "'Karbate”’ 
is a registered trade-mark of 


Unit of 
Union Carbide and Carbon Corporation 


UCC 


30 East 42nd Street, New York 17,N.Y. 


Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


These products sold in Canada by 
Canadian National Carbon Co. Léd., 
Toronto 4, Canada 



































REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 
: L Daily Estimated Probable 
COMPANY Plant Site Project Capacity Cost Status Completion Licensor Engineering Contractor 
Husky Refg. Co....| Lloydminster, Increase Re- 7,500 bbis. $500,000 Planned 1948 Petreco Staff | Staff 
j Canada finery Capacitv 
Imperial Oil, Ltd...| Montreal, East, ny Pipe, Still,| 33,000 bbls. $22 million a ee ee 8.0 D.. Kellogg | Kell gg 
‘anada G ot he > 
‘at | | 
Imperial Oil, Ltd.. | Edmonton, Thermal, Crack | 6,000 bbls. | $8.7 million Under Constr Late 1948 Rarnes, Impl. Oi!) Barnes 
ii Canada Crude Dist. 
ar Oil, Ltd... | Edmonton, Increase 11,000 bbls. $244 million Planned Late 1949 Staff, Barnes Rarnes 
Canada Capacity 
imperi I Oil, Ltd.. | Ledue Field Gas Absorption | ............ $1.5 million Projected : 
I rie Chimiche | Mantau, Italy Crude EEE... S cnglaceccandis I as csmbabibones Brcwenetendipes! Wieknbaksbas 
Italiane Petroli 
Kuwait Oil Co Kuwait Topping Unit 20,000 bbls. $2 million Under Constr. se aaalilra hs Badger Badcer 
— Ref. | Sidon, — 18,000 bbls. i. Oe Sept., 1949 Badger 5 ; 
0. t 
Mediterranean Ref. | Trans-Arabian | Refinery MP” Do cisveccssice 
Co. P. L. Mediter- 
ranean Term. 
Mene Grande......| West Guara, tt enn rrrrrrrer rT mrrrrrerrrrrttn Mrrtrerirrtirn rr cir roc oe 
Venesuela 
National Oil Re- Liandarcy Crude and 40,000 bbls. eB .  ccwiatcinennth as ¥eseseukeess Badger Badger 
fineries, Ltd. Wales Reform. $10 million 
ey — A one Re- Llandarey, SE eS Ee eee weer reerrerer, ores eter Badger Badger 
National Oil Re- . <h SO2 Solvent | 3,000 bbls. Fee eee ee Bee 
fineries, Ltd. Extraction 
Pechelbronn 8. A. Mertuiller, Capacity In- 1,550 bbls. Authorized a lUlt(‘(e TE coc 
E. M. France crease 
Petro Carbon, Ltd..| Partington, Cat Cracker I, OB vvcccvccccceeesd vasntaccsousetell Sesctopesevens vipat 
England Lube & Reform 
Petro Chem., Ltd. Partington, Petro Chemicals | ............ PE Cees, 6 ee! Soe ere ee eee er eee | 
on 
Petréleos Mexicanoe| Ciudad Madero | Crude Unit | 25,000 bbls. $2 million Under Constr. | Dec., 1948 None Staff | Staff 
Petréleos Mexicance| Poza Rica, Mex.| Gas Purification,) ............ $13 million Contracted > a eee McKee | McKee 
Pressure Main- } 
‘ tenance, etc. | 
Petréleos Mexicanos} Salamanca, Mex. Game Gasoil, 30,000 bbls. $12 million Contract let 1949 U.O.P. McKee | McKee 
racking 
Philblack, Ltd......| Avonmouth, Carbon Biack 50 million Ibs. $5 million Contracted 1950 Philtips H. W. P | H.W. P. 
England Plant Yearly 
Porto Marghera Rfg.| Venice, Italy Enlarging : ee cutnc:. PB stectascdeaddeel aoucabenneah H. W. P. | H.W. P. 
Raffineries de Ambes, France | Crude Plant 14,000 bbls. $7.5 million Under Constr. Early 1950 U.O.P., McKee | McKee 
Pétrole de la 
Gironde | 
Males de P Fran- St. Nazaire, Consolidate PB vcnickcccenvccsd covdbecsdR bused esenscvucstesety svecceReescestnl sstsees 





Vacuum Oil Co. 


ie Autonome 
ies Pétroles 
ish Oil, Ltd... 


Scottish Oils, Ltd.. 


Shell Chemical Corp. 
Shell Chemical Corp. 


Shell Chemical Corp. 
Shell Oil Co. of 
British Columbia 
Shell Oil Co....... 
(Venesuela) 
Shell Oil Co 


Société Generale der 
Huiles de Pétrole 


Société Generale de: 
Huiles de Pétrole 


Socié'é Generale der 
Huiles de Pétrole 

Societe Generale der 
Huiles de Pétrole 

ny-Vacuum 


Fra 
des Pétroles 
Stora Kopparberg. 


Trent Oil Prod. 
Development Co. 
Venesuelan Pet. Co., 
(Sinclair) 
Yacimientos Petro- 
life Fiscales 
YPF Bolivia...... 
YPF Bolivia..... 


YPF Braail....... 








France 


Notre Dame de 
Gravenchon, 
France 

Boussens, 
France 

Grangemouth, 

land 

Grangemouth, 

land 

Thornton, Eng. 

Shell Haven, 
England 

Stanlow, Eng. 

Shellburn Ref., 
Vancouver 

Cardén, 
Venezuela 

Heysham, Eng. 





L’ Avera, France 

Etang de Berre, 
France 

Dunkirk, Franch 

Courchelettes, 

rance 

Naples, Italy 
Port Jerome, 


Saxtos, Brasil 














Refineries 


Capacity In- 
crease 


Absorption Plant 
Crude 
Cat Crk 


Petro-chem 
Petro-chem 


Petro-chem 

Add Crude Dis- 
tillation 

Complete Refg. 

Remodel & Re- 
design Crude 
Plant 

LPG and Gas 
Stabilizing 
Units 

High Octane 
Gasoline and 


LPG Units 
Crude Reform. 


Lube & Wax 
Topping Unit 
Capacity In- 
crease 
Dewaxing Plant 
Deasphalting 
Plant 
Crude, Ther. 
Cracking 
Crude Plant 
Refinery 
Crude Topping, 
Gaso Treating 
Crude Plant 
Topping & Re- 


forming Units 
Complete Refg. 





42,000 mef 
25,000 bbls. 
5,000 bbls. 


7,500 bbis. 


30,000 bbls. 


26,000 bbls. 
6,700 bbls. 
10,000 bbls. 
30,000 bbls. 
1,000 bbls. 


11,500 bbls. 
35,000 bbls. 
50,000 bbls. 


3,000 bbls. 
5,000 bbis. 


20,000 bbls. 


$2 million 
{8 million 


Several millions 


$30 million 





Under Constr. 


Under Constr. 
Planned 
a 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 
Authorized 
Planned 


Plans approved 
Clearing site 
Under Constr. 








Early 1949 


1950 
1949 











Houdry Process 
Cat. Constr. 
Foster-Wheeler 


| Schneider 


| Staff, Barnes 





Foster-Wheeler 








* First appearance in tabulation. 


NOTE—Ampco—Am 
we ad 


lows 


General American 
Research, Inc. 


yur G. 
Ine. 


Texaco—Texaco Developme 
Corp. and Socony-Vacuum Oil Co., Inc 


Co. 
ceKee ce 
Petreco—Petroleum Rectifyi 
Maintenance Co., Inc. _ 8. 
U.O.P.—Universal Oil Products Co. 


Dresser Engineering 
tion Co. 
ay Poapene, Inc. 


in 


nt Co. 


t Added capacity. 


ms 


Co., Ine. 


ng Co. Badger—E. B. Badger and Sons. 
ne Cat. Constr.—Catalytic Construction Co. 
a Engineering Corp. 
Hudson—Hudson Engineering Corp. 
Constr.—Construction Division, Jones & Laughlin Supely Ce 
Leonard—Leonard Construction Co. 


rit 


Koppers 
Mid-Continent—Mid-Continent Engineering Co. 
Pritchard—J. F. Pritchard Co. 
.D.—Standard Oil Development Co. Stearns- 
Walco—Walco Engineering 


Fluor—Fluor C 


Barnes—W. M. Barnes & Co. 
Chem. Gam. —Chemical Construction Co. Clar 
Plant—Gascline Plant Custreeie Co. 


orp. 


The Lummus 
Max Miller—Max B, Miller & Co. _Parsons—The Ral 
Process .— Process Ei 


a eben 


Bechtel—Bechtel Bove. McCone Co. 


H. W. P.—Head 4 Wie 


Petroleum Refiner—V ol. 2/, 


ineers, Inc. 
Roger Manufacturing Co. 
Wohfeld—Wohfeld Construction Co. 


Kellogg—M. W. Kellogg Co. 
Mason—Mason Brothers Const: 
a vit = Co. 


a 


Pet. 





Bellows—W. S. Be 
"s—Clark’s Construction and Engineerint 
ene 
Hydro Res.— ry = 
Koch Eng.— 
ruction Co. 
Eng. rt 

Engineering U0. . 
Fame Construction @ 


e Equaily owned by C 










































Etab lissementa 










































Lummus 












Cat. Constr. 


Foster- Wheeler 
Foster- Wheeler 























ral Americal~ 






—Kotb 
McKee- 
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Kalichevsky Nominated 
for Presidency of ACS 


Viadimir A. Kalichevsky, consulting 
chemical engineer at the Magnolia Petro- 
lum Company re- 
fnery, Beaumont, 
Texas, has been 
nominated to the 
presidency-elect of 
the American Chemi- 
cal Society and, if 
elected, will become 
the first president 
fom the ranks of 
the society’s Petro- 
leum Division. 

Ballots were mailed 
to the membership 
on November 1. Ed- 





gar C. Britton, di- Kalichevsky 
rector of the organic 

research laboratory, Dow Chemical 
Company and Ernest. H. Volwiler, 


executive vice president of Abbott Lab- 
oratories, are the other two nominees. 
The successful candidate will take office 
on January 1, will serve a one-year term 
and then automatically be elevated to 
the presidency for a year. 

Kalichevsky, a member of ACS since 
1923, is now associated with the Texas- 
Louisiana Gulf Coast Section as Coun- 
cilor, He has been most active in society 
work, particularly its publishing enter- 
prises, 

Kalichevsky was born in Caucasus, 
Russia, received his B.S. in chemical 
engineering in 1924 from the California 
Institute of Technology and served as 
research chemist for Union Oil Com- 
pany and then Standard ‘Oil Develop- 
ment Company. Commencing in 1931 he 
Was section supervisor of the research 
and development department of Socony- 
Vacuum and from 1937-1944, general 
Supervisor, In June, 1944, he assumed 
ils present position with Magnolia. 

Author of several books and various 
scientine articles, Kalichevsky’s early 
education was in the Corps of Pages 
and the War College of Russia. He was 
a captain in the Imperial Russian Guards 
7 World War I and fought against the 
~eninist government in 1919-20, receiv- 


Ing ‘ra . ° 
i¢ both French and Russian deco- 
rations, 


Texaco Enters Anti-Freeze 


Market for First Time 
The 


: Texas Company will market 
through 


“an ‘ogy 37,000 dealers a new perma- 
taatien mn : anti-freeze liquid for auto- 
duet} ooling systems. Large scale pro- 
of the product, known as Texaco 
srade i oe and made from a pure 
onal The ny ene glycol, has already 
aie new product, not only offers 
Sihene | against freezing of cooling 
as Sahect: it is _especially serviceable 
reas — against the formation of 
he naan and corrosion, obtained by 
on ion of special chemicals. It 
dtiving evaporate even under hard- 
7 ay a and can be used in 
bastion Pe iquid-cooled internal com- 
and trac Sines in autos, trucks, buses 
ors 
aie decision to market the new 
was made following the organi- 


A 


owvember, 1948 Gulf Publishing Company Publication 


zation of the Jefferson Chemical Com- 
pany. The ethylene glycol base used in 
the anti-freeze is produced by the Jef- 
ferson Chemical Company, Port Neches, 
Texas, which is owned jointly by Texaco 
and American Cyanamid Company. 


Indoil Chemical Company 
Formed by Standard Oil 


Indoil Chemical Company, recently 
formed wholly owned subsidiary of 
Standard Oil Company (Indiana), will 
soon take over sales and other activities 
of the parent company’s chemical pro- 
ducts department. Headquarters will be 
910 South Michigan Avenue, Chicago. 

W. B. Plummer, former manager of 
Standard’s chemical products depart- 
ment, will head the new company with 
Dr. R. C. Gunness, vice president and 
H. R. Peterson, sales manager. Dr. Gun- 
ness is manager of research for Standard 
and will continue in that position. Pe- 
terson was formerly sales manager of 
the chemical products department. 


Meetings 


November 
18-19—American Gas Association an- 
nual personnel conference, Chi- 
cago, Palmer House, 
28—to Dec. 3—American Society of 
Mechanical Engineers annual 
meet, New York. 
29—to Dec, 3—Exposition of Chemi- 
| cal Industries, New York, Grand 
} Central Palace. } 
| 29—to Dec. 4—18th National Exposi- 
| tion of Power and Mechanical 
| Engineering, New York, Grand 
Central Palace, 





December 
2- 3—Petroleum Electric Power Asso- | 
ciation, annual meeting, Bilt- | 


more Hotel, Oklahoma City. | 
3—National Gasoline Association 
of America, regional meeting, 
Amarillo. 
| 9-11—-Interstate Oil Compact Commis- 
| sion, annual meeting, Allis Ho- 
tel, Wichita. 
January, 1949 
10-14—Society Automotive Engineers 
annual meeting, Detroit, Book- 
| Cadillac Hotel. 
February 
28—to March 4—American Society 
for Testing Materials, spring 
meeting and ASTM committee 
week, Chicago, Hotel Edgewater 
Beach, 
March 
7-10—National Association of Corrosion 
Engineers, annual convention, | 
Cincinnati. } 
27-April 1—American Chemical Society, | 
Division of Petroleum Chemis- 
try, spring meeting, San Fran- 
cisco. 


28-30—Western Petroleum Refiners As- | 
sociation, Plaza Hotel, San An- 
tonio. 

April 


| 
| 
| 
11-13—American Society of Lubrication | 

Engineers, annual meeting, | 


Pennsylvania Hotel, New York 
11-13—National Association of Corro- 
sion Engineers, Netherlands- 
Plaza Hotel, Cincinnati. 
11-15—-Western Metal Congress and Ex- 
position, Shrine Civic Audito- 
rium, Los Angeles. 
12-14—Southwestern Gas Measurement 
Short Course, University of | 
Oklahoma, Norman. 
National Petroleum Association, 
Hotel Cleveland, Cleveland. 
20-22—Natural Gasoline Association of 
America, Texas Hotel, Fort 
Worth. 


13-15 








Ben Symon Elected Head 
National Grease Group 


Ben G. Symon, New York, manager 
of the lubricants department of Shell Oil 
Company, has been 
elected president of 
the National Lubri- 
cating Grease Insti- 
tute. 

A graduate of the 
University of Mis- 
souri, he joined Shell 
in 1928 as a lubricat- 
ing engineer and be- 
came manager of the 
technical products de- 
partment in 1937. In 
1940 Symon trans- 
ferred to New York 
to assume responsi- 
bility for all techni- 
cal products sales east of the Rockies, 
and in 1942 he was promoted to his pres- 
ent position. : 

Other officers elected are A. J. Daniel, 
Battenfeld Grease and Oil Corporation, 
vice president; E. V. Moncrieff, Swan- 
Finch Oil Corporation, treasurer; and 
H. F. Bennetts, executive secretary. 

M. R. Bower, Standard Oil Company 
(Ohio); F. C. Kerns, The Texas Com- 
pany; W. H. Saunders, Jr., Interna- 
tional Lubricant Corporation, and Sy- 
mon, Daniel and Moncrieff were elected 
directors. 


Port Neches Plant Leads 
In Accident Free Hours 


The Port Neches GR-S plant oper- 
ated by The B. F. Goodrich Chemical 
Company leads all other plants in the 
government rubber program in accident 
free man-hours of work, the plant hav- 
ing worked more than 2 million consecu- 
tive man-hours (more than 27 months) 
without a disabling injurv. 

Two awards by the National Safety 
Council, in 1947 and 1948, were presented 
to the Port Neches plant for its out- 
standing safety achievements. A third 
award was received in a safety contest 
sponsored by the Texas Safety Associa- 
tion in 1947, 


Shell Wins API Award 


The Wilmington-Dominguez refinery 
of Shell Oil Company, Inc. has been 
awarded the American Petroleum Insti- 
tute’s “Accident-Prevention Award” for 
1948 in recognition of obtaining the 
longest accident-free period in the his- 
tory of oil refining on the Pacific Coast, 
nearly 2 million working hours, from No- 
vember 25, 1947 to August 3, 1948. 


Blaw-Knox Appoints Three 


Edson W. Forker has been named 
president of the chemical plants division 
of Blaw-Knox Construction Company. 
Vice president of the division in charge 
of process equipment, he has been man- 
ager of the chemical plants division 
since its formation in 1939. 

George E. Kopetz, named vice presi- 
dent, helped to organize the division, 
coordinated its work in designing plants 
for the nation’s synthetic rubber pro- 
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Wilson 
Expanding Brush 


O 





Frame or body of 
expanding brush 








Set of refills or faggots for 
expanding brush 





MODERN TUBE CLEANERS FOR 
THE PROBLEMS OF TODAY 


THOMAS 


21-11 
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TUBE CLEANER BRUSHES 


Ten to twenty times as many 
tubes can be cleaned with a Wilson 
Expanding Brush than with ordinary 
sectional brushes before replacement is 
necessary. When removing the light, 
powdery deposits or for final polishing 
of tubes, the savings in time, labor and 
money derived from this feature alone 
make the expanding brush an essential 
part of very tube cleaning equipment. 


This longer life results from the expand- 
ing action of the brush. Because any 
brush must be smaller than the I.D. of 
the deposit it removes, the ordinary sec- 
tional brush cleans by vibrating against 
the inner tube wall with a pounding 
action which hammers down the brush 
elements. 


In the Wilson Expanding Brush, centri- 
fugal force holds the tufts in constant 
contact with the deposit — eliminating 
this destructive pounding. Worn tufts 
in the Wilson Expanding Brush can be 
replaced easily and quickly — and at 
low cost. 


A copy of the Wilson Tube Cleaners 
Check List will help you select the right 
Wilson equipment to do your tube 
cleaning jobs faster and more effectively. 
Write for your copy today. 







TW-696 


Cc. WILSON Inc. 


44th AVENUE, LONG ISLAND CITY 1, NEW YORK 


FHE Mont: a 


gram. Since 1942 he has served as cop. 
tract manager. 

Ralph E. Moser, also named ic, 
president, joined the division in 1942 a. 
manager of construction. Previously he 
had been associated with Thompson- 
Starrett and W. T. Grange companies 















Mathieson Ammonia Section 
Headed by S. L. Nevins 


S. L. Nevins has become general 
| manager of the newly formed ammonia 

department of Mathie- 
son Chemical Corpo- 
ration, and will have 








| offices in the com- 
| pany’s New York 
| headquarters and at 


its Lake Charles, La., 
ammonia plant. 
After graduation 
| from the Missouri 
School of Mines in 
1920 with a bachelor 
of science degree in 
chemical engineering, 
Nevins joined Mon- 
santo Chemical Com- 
pany. In 1921 he be- 
came associated with 
Southern Acid and Sulphur Company, 
Inc. Responsible for the development 
of the company’s plant for production 
of ammophos and sulphate of ammonia 
in Houston, Nevins developed a number 





Nevins 







of new processes for production of super- 
phosphate and the recovery of sulphur 
Irom waste gases. 






During World War II he served on 
the sulphuric acid and superphosphate 
advisory committees for the War Pro- 
duction Board and the Offices of Price 
Administration. Since then he has been 
a member of the Industry Nitrogen 
Advisory Committee to the Department 
of Commerce. 











Oil Companies Organize 
Units In Army Reserve 


Socony-Vacuum Oil Company, Inc, 
has formed four units in the Organized 
Reserve Corps of the United States 
Army to assist in handling matters re 
lating to petroleum in event of a Na 
tional emergency. After group trams, 
members of the units, each consisting 0! 
trained specialists, would become a part 
of the military organization ina national 
emergency to perform essentially the 
same tasks as in peacetime. 

The company’s four units are a chem- 
ical smoke generator company, quarter 
master petroleum base laboratory, qu@™ 
| termaster gasoline supply company 4” 
reserve military intelligence units. _ 

R. Rea Jackson, superintendent o! the 
Paulsboro, N. J., refinery of the com 
pany, and T. G. Roehner, director 0! the 
technical service department of the >° 
cony-Vacuum. Laboratories, are helping 
to form the units. 

Five other oil companies also ott 
formed “Minute Man” units. Genera 
Petroleum Corporation has an engmect 
petroleum distribution company, ome 
Shell Oil Company has an engineer D* 
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company. Skelly Oil Company is spon- 
soring a quartermaster petroleum prod- 
ycts base laboratory, and Mid-Continent 
Petroleum Corporation a quartermaster 
hase petroleum supply company. Ameri- 
can Oil Company has a chemical smoke 
generator battalion, headquarters and 
headquarters detachment. 


Dr. W. E. Kuhn Elected ACS 
Petroleum Chemistry Head 


Dr. Wayne E. Kuhn, manager of the 
technical and research division of The 
Texas Company, New 
York, has been elect- 
ed chairman of the 
division of Petroleum 
Chemistry of the 
American Chemical 
Society for 1948 - 49, 
He succeeds Dr. Gus- 
tav Egloff, director 
of research of the 
Universal Oil Prod- 
ucts Company, Chi- 
cago. 

Dr. Arlie A. O’- 
Kelly, associate di- 
rector of research of 
Socony-Vacuum Oil 
Company, Paulsboro, N. J., was named 
vice chairman, and Chalmer H. Kirk- 
bride, laboratory director of the Houdry 
Process Corporation of Pennsylvania, 
Marcus Hook, Pa., was re-elected secre- 
tary-treasurer. 

Dr. Bernard H. Shoemaker, assistant 
research director of the Standard Oil 
Company of Indiana, Whiting, Ind., and 
L. U. Franklin, assistant chief chemist 
of the Gulf Oil Corporation, Port Ar- 
thur, Texas, were chosen members of 
the executive committee of the division. 

\fter receiving his 4.B. degree from 
Reed College in 1925 and his Ph.D. de- 
gree from Cornell University in 1929, 
Dr. Kuhn joined The Texas Company 
at Bayonne, N. J., and was sent to its 
Port Arthur laboratory, where he held 
various posts until 1937, when he was 
returned to New York. In August, 1938, 
he was named assistant manager of the 
technical and research division, becom- 
mg manager in September of that year. 


Esso Labs Begin Tests On 
Oil Extraction From Shale 
With the arrival of the first carload 
ot shale at the Esso Laboratories early 
in November, Standard Oil Development 
company, research affiliate of Standard 
il Company (New Jersey), together 
with the Bureau of Mines began experi- 
ments in taking oil from oil-bearing 
roy. The 1000-ton shipment came from 
. shale deposits in Rifle, Colo., owned 
y the United States government. 


l. M. Goldsmith Honored 


ae M. Goldsmith, chief engi- 
has | ie Atlantic Refining Company, 
— arded the President's Cer- 
Outstas i Merit in recognition of his 
to Dece ne services from October, 1942, 
Tete ember, 1944, as a member of the 
toe Division of the National 
Sdieus esearch Committee, Office of 
‘ 1009 esearch and Development. 
47 he was presented the decora- 
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tion for Exceptional Civilian Service for 
his contribution to the installation of an 
oil pipe line under the English Channel 
preceding the Normandy invasion. 


Stacey-Dresser Acquires 
Rights to Desulfo Process 


Stacey - Dresser Engineering division 
of the Stacey Brothers Gas Construction 
Company, member of the Dresser In- 
dustries, Inc., has reached agreement 
with Panhandle Eastern Pipe Line Com- 
pany for exclusive rights to a process 
which automatically desulphurizes nat- 
ural gas. 

Desulfo plants continuously remove 
excess hydrogen sulfide, it was explained 
and require no operating personnel and 
use only a very small portion of the gas 
for plant operation. Hydrogen sulfide 
is removed from sour gas by an ethanol- 
amine solution which flows through an 
absorber and a regenerator in a closed 
system. Sour gas enters the absorber, 
where the hydrogen sulfide is trans- 
ferred to the amine solution. Regenera- 
tion of the amine is accomplished by 
steam stripping, using a small part of 
the sweet gas for the boiler. The hydro- 
gen sulfide is then vented to the atmos- 
phere. The only requirement for a De- 
sulfo plant capable of handling 9 million 
cubic feet of gas per day is approxi- 
mately a barrel of water a week and 
occasional amine makeup. No utilities 
are needed. 

Built in four standard sizes the de- 
sulfo plants are capable of processing 
gas which contains up to 400 grains of 
hydrogen sulfide per 100 standard cubic 
feet. These plans are completely pre- 
fabricated and automatic in operation. 
Stacey-Dresser engineers report that 
with modification of the basic equip- 
ment, even larger quantities of hydro- 
gen sulfide can be successfully removed. 


API Offers Calibration 
And Measurement Code 


The transportation division of the 
American Petroleum Institute is offer- 
ing a “tentative” code for standardizing 
calibration of tank cars and measuring 
their contents. 

Purpose of the code is to unify the 
methods used in measuring, sampling and 
calculating the quantities of petroleum 
and its products in non-pressure type 
cars, establish instructions and special 
procedures as a basis for agreements 
between consignor and consignee and 
standardize the methods used for cali- 
brating tank car tanks. 

Copies of the code may be purchased 
from the American Petroleum Institute, 
50 West 50th Street, New York for $1. 


Bourke to Maysville 


H. J. “Hank” Bourke, superintendent 
of Warren Petroleum Corporation’s 
Fairbanks, Texas, natural gasoline plant 
for the past eight years, has been named 
superintendent of the company’s newest 
and largest gasoline plant at Maysville, 
Okla. The new plant, when completed, 
will have an estimated fluid output of 
approximately 400,000 gallons per day. 
Current output of Warren’s Fairbanks 
plant is approximately ‘25,000 gallons 
daily. 

The new superintendent for the Fair- 
banks plant is Everitt Almond, former 
superintendent of the company’s gaso- 
line plant at Maud, Okla. 





Petrol Refining to Add 
Two Crude Topping Units 


Petrol Refining, Inc., is planning to 
add two crude oil topping units to its 
Texas City, Texas, refinery. Process 
Engineering Division of Rust Engineer- 
ing Company has been awarded con- 
tract to design and erect the two units. 
Equipment now located at the Beau- 
mont, Texas, plant of the company, 
which was originally designed to recover 
toluene from gasoline streams by azeo- 
tropic distillation, will be used in con- 
struction the new additions to the Texas 
City plant. It is expected that the re-use 
of the equipment will save Petrol almost 
a year. 

With a combined capacity of 50,000 
barrels per day of crude oil, the units 
will also produce a range of distillate 
products and reduced crude for charge 
to Petrol’s existing Houdry catalytic 
cracking units. Installation of the new 
units will permit complete segregation of 
straight run and cracked streams and 
will increase operating flexibility as well 
as increase capacity. 


Sinclair Appointment 


W. R. Argyle has been appointed 
executive vice president in charge of 
refining for Sinclair Refining Company. 
He succeeds George H. Tabor, Jr., 
retired. Associated with Sinclair in its 
refining department for 29 years, Argyle 
has been elected a director of the com- 
pany also. During the war he was 
associate director of refining of the 
Petroleum Administration for War. 


Third API Gold Medal Goes 
To Dr. C. F. Kettering 


Dr. Charles Franklin Kettering, inter- 
nationally-known scientist, inventor and 
manufacturer, will be 
presented the 1948 
American Petroleum 
Institute’s “Gold 
Medal of Distin- 
guished Achieve- 
ment” at the 28th 
annual meeting of the 
group in~-Chicago 
November 8-11, in 
recognition of his 
long career as “sci- 
entist, inventor, engi- 
neer, manufacturer, 
humanitarian, philos- 
opher and for his 
many invaluable con- 
tributions to man- 
kind.” Following the formal presentation 
of the award, Dr. Kettering will address 
the meeting. 

The third recipient of the Gold Medal, 
Dr. Kettering is the first winner who 
has been announced in advance. Henry 
Ford was awarded the first medal in 
1946 and Dr. William Burton, former 
president of Standard Oil Company 
(Indiana), the second in 1947. 

Dr. Kettering recently retired as vice 
president of General Motors Corporation 
and general manager of its research 
laboratories division. Before beginning 
his affiliation with General Motors, he 
invented the modern ignition system, 
the self-starter and the lighting system 
for automobiles. 

He created the farm lighting system 
which brought electricity to farm homes 
and to the isolated sections which could 
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THE ETHYL CORPORATION 
SERVES THE 4 
PROGRESSIVE PETROLEUM INDUSTRY — 
Through Research 










Boosting “lead response’ 
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with balanced gasoline* 


missible compression ratio, with 100% corresponding to 
that allowable with a blend of standard reference fuels of 
80 octane number. 


Motor method rating not the whole story 


Each of the three base fuels has a Motor method rating 
of approximately 80. When tetraethyllead is added to the 
insensitive gasoline, its antiknock quality is improved 8%. 
The very sensitive gasoline shows only half that improve- 
ment, and it is because of this poorer showing that sensi- 
tive gasolines are often thought of as yielding short returns 
from tetraethyllead. Continuing with ratings by the Mo- 
tor method, the addition of tetraethyllead to the balanced 
gasoline gives an improvement somewhat greater than 
that obtained with the insensitive gasoline. 


When the three fuels are compared in cars on the road 
before and after the addition of tetraethyllead, a more 
realistic appraisal is obtained of the benefits of ‘““Ethyl”’ 
antiknock compound. In the insensitive gasoline tetraethyl- 
lead yields an improvement on the road somewhat greater 
than it did by the Motor method. In the very sensitive 
gasoline, although the gain produced by tetraethyllead on 
the road is more than double the gain obtained by the 
Motor method, the improvement is virtually the same as 
the improvement in the insensitive gasoline. 


Al Ethyl’s San Bernardino Laboratories weather conditions make possible 
the testing of fuels in vehicles on the road the year round. 


Balanced gasoline gives spectacular results 


When the balanced gasoline is rated in cars on the road 
the benefits are found to be spectacular. For now the im- 
provement in antiknock quality resulting from tetraethyl- 
lead is more than double that obtained in the very sensi- 
tive gasoline. Furthermore, without tetraethyllead, bal- 
anced gasoline shows a much greater increase in road 
rating over Motor method rating than does the very 
sensitive gasoline. A comparison of the Motor method rat- 
ings of the base fuels without tetraethyllead, with the road 
ratings of the base fuels plus tetraethyllead, indicates that 
the balanced gasoline has a 93% greater improvement over- 
all than the very sensitive gasoline. 


The Ethyl Laboratories study the principles of “‘bal- 
ancing”’ gasolines for optimum tetraethyllead effective- 
ness on the road as a service to refiners in their efforts to 
obtain the highest measure of performance from every 
drop of “Ethyl” antiknock compound. 


This message is the eighth in a series dealing with prob- 
lems faced by refiners in producing gasoline for today’s 
and tomorrow’s engines, and the contribution of the 
Ethyl Corporation to their solution. Future messages will 
discuss other phases of this complex problem. 


* A balanced gasoline has a distribution of hydrocarbon types 
with respect to boiling range so controlled that it will give 
optimum road antiknock quality and optimum improvement 
from the addition of tetraethyllead at all engine speeds. 


Complete road and laboratory data on 


this program are incorporated in Ethyl 
Research Laboratories Report ER-263, 
obtainable upon request. 
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not be reached economically by a cent- 
ral power system, 

Together with Alfred P. Sloan, Jr., 
chairman of General Motors, Dr. Ket- 
tering sponsors the Sloan-Kettering 
Institute for Cancer Research. 


Don Klemme New Petroleum 
Head of Safety Council 


Don A. Klemme has been named gen- 
eral chairman of the petroleum section 
of the National Safety Council for 1948- 
1949. He succeeds W. I. Kent, safety di- 
rector of Magnolia Petroleum Company, 
Dallas. Previous to this appointment, 
Klemme, who is safety supervisor for 
Stanolind Oil and Gas Company, was 
vice chairman for production, drilling 
and exploration of the petroleum section 
for three years. 

In 1929 he became safety man for 
Midwest Refining Company and trans- 
ferred to Stanolind in 1933. In 1936 
Klemme was appointed to the newly 
created post of safety supervisor. 

Chairman of the Tulsa Chamber of 
Commerce Fire Prevention Week pro- 
gram held in October, he is a member of 
Veterans of Safety and is chairman of 
the Committee on Accident Records for 
the Highway Safety Conference. Klemme 
is also past chairman of the Tulsa chap- 
ter of the American Society of Safety 
Engineers and past president of the 
Tulsa Industrial Safety Council. 


Dr. McBain Presents 
Humble Series Lectures 


Dr. James W. McBain began a two- 
veeks series of lectures November 1 
before technical and research employees 
at the Baytown refinery of Humble Oil 
& Refining Company. He presented the 
lectures in connection with the Baytown 
Lectures in Science, a program under 
which the company brings outstanding 
scientists before its research group. 

Professor of chemistry at Stanford 
University, Dr. McBain is recognized as 
one of the outstanding physical chemists 
of the world and as a leading American 
colloid chemist. Dr. McBain was 
awarded the Royal Society’s Davy Medal 
in 1939. 


Opens New York Office 


Philip H. Moore will this month take 
charge of the New York office of 
Moore, Charlton and Associates, Inc. 
The New York office of the firm, lo- 
cated at 230 Park Avenue, will provide 
technical service for the independent oil 
companies in the United Kingdom and 
for European refining enterprises. Moore 
is a partner in the firm of Moore and 
Barrett, petroleum analysts and cargo 
control specialists, of England, with 
which Moore, Charlton and Associates 
are closely connected. 


Ferguson Celebrates 

The H. K. Ferguson Company is this 
year observing its 30th anniversary. J. E. 
Geiger is district sales manager for the 
Houston area. Other offices are located 
in Cleveland and New York City. Archi- 
tects, engineers and builders, the com- 
pany has a specialized service on a na- 
tional basis. 
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\" ASME Meeting at Amarillo Is Featured 
es Morn _. By Refinery Instrumentation Symposium 


C. C. PRYOR, Associate Editor 


Approximately 400 members and 
guests in attendance at the 1948 con- 
ference of the American Society of 
Mechanical Engineers, in Amarillo, 
Texas, October 3 to 6, heard presenta- 


tion of 36 papers of wide interest to the 


industry. The conference 
ranging from drilling 
equipment to problems 
the Fischer-Tropsch 


petroleum 
covered topics 
problems and 
associated with 
synthesis process. 
Among the papers of interest to the 
refining and natural gasoline industry 
were those presented as a symposium 
on refinery instrumentation. 
“Interconnected Control Instrumen- 
tation for Systems Involving Unfavor- 
able Lags,” by J. A. Pellettere, chief 
instrument engineer, Gulf Oil Corpora- 
tion, Pittsburgh, presented a discussion 
of some of the aspects of instrumenta- 
tion of fluid-flow systems; reasons for 
interconnecting instruments; specific ex- 
amples of systems involving intercon- 
necting; comparison and contrast of such 
systems to those using three-function 
simply connected instruments. 
“Instrumentation of an Oil Refinery,” 
by T. M. Hoffman, engineering division, 
Humble Oil & Refining Company, Bay- 
town, told of instruments found in an 
oil refinery. The measurement of auto- 
matic control of rate-of-flow, tempera- 
ture, pressure, and liquid level have made 
possible the highly-complex processes 
utilized in petroleum refining and chemi- 
cal manufacture. Instruments are also 
employed for measuring specific gravity, 
pH, viscosity, and for continuously ana- 
lyzing process streams for certain con- 
stituents. The instrumentation of any 
continuous process serves to make the 
process operable, reduce the cost of 
production, reduce the danger of opera- 
tion and to insure product uniformity. 
“Gasoline and Refinery Better Instru- 


Humble Names L. T. Barrow 
Chairman of the Board 


L. T. Barrow has been elected chair- 
man of the board of directors of Hum- 
ble Oil & Refming 
Company. Succeed- 
ing the late Harry C. 
Wiess, Barrow also 
holds the position of 
vice president. 

He received his 
bachelor of arts de- 
gree in 1921 and his 
master degree in 1923 
from the University 
of Texas. Following 
his graduation he 
served for two years 
as instructor of ge- 
ology at the Univer- 
sity. In 1924 Barrow 
joined Humble as division geologist. He 
was appointed chief geologist in 1929. 
In 1937 he was named to the board of 
directors, and since that time he has 
been in charge of the company’s explo- 
ration activities. In 1938 Barrow re- 
ceived the appointment of vice president. 
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mentation Practice Guides,” by J. 
Ribble, chief instrument engineer, Phil. 
lips Petroleum Company, Bartlesville 
was based upon experiences of Phillips 
in operating complex plants requiring 
modern automatic control equipment to 
achieve consistently high purity prod- 


ucts, vast volumes, and continuous 
production. Such development has 
passed from early day on-off control 


to the highly complex instrumentation 
involved in the catalytic dehydrogena- 
tion required in the manufacture of 
butadiene from normal butane, which 
required intricate cycle timing devices, 
overriding and cascade type control 
systems to guarantee more certain func- 
tioning of the major devices. The gaso- 
line department of the company, rec- 
ognizing the importance of well-designed 
instrumentation, some years ago formed 
the nucleous of an instrument engineer- 
ing section and has continued its sup- 
port of this section, emphasizing its 
value toward the end that graduate 
engineers would be interested in follow- 
ing this type of work. 

“Automatic Control of Fractionating 
Columns,” by V. V. Tivy, sales man- 
ager of refining industry, The Foxboro 
Company. This paper appears in this 
issue of the PETROLEUM REFINER page 123 

“Primary Creep in the Design of 
Internal Pressure Vessels,” by L. F 
Coffin, Jr., consultant to Lessels and 
Associates, Boston, and assistant pro- 
fessor of mechanical engineering at 
Massachusetts Institute of Technology; 
P. R. Shepler, consulting engineer, Les- 
sells and Associates, and G. S. Cherniak, 
chief engineer, Lessels and Associates, 
evaluates the stresses and the permanent 
strains at a particular time resulting 
from loading a_ thick-walled cylinder 
under constant internal pressure and 
elevated temperature when account 1s 
taken of the primary creep characteris- 
tics of a given material. The results 
are compared with permanent strains 
obtained by considering secondary creep 
as the general basis for pressure vessel 
design. 


Metallurgical Topic 

“Notes on the Uses of Stainless Steels 
in the Petroleum Industry,” by Paul L 
Weinman, sales engineer, Armco Steel 
Corporation, Tulsa, told of how stainless 
steel has established itself, this corrosiol- 
resisting material being bigger by 816 
percent than it was 13 years ago. The 
application and usefulness of stainless 
steels in the petroleum industry are 
discussed, it being pointed out that this 
industry has run the gamut of stainless 
steel types in its wide variety of uses. 

“Impact Tests of Several Steel Pres- 
sure Vessels at the Temperature 0! 
Liquid Nitrogen,” by T. N. Armstrong, 
metallurgical engineer, Internationa 
Nickel (Company, New York. 

Nickel steel, 814 percent, created com 
siderable interest among uses of pressuf 
vessels that are required to operate at 
liquid air temperatures and althoug 
laboratory tests at —320° F. on weld 
and unwelded specimens indicated a hi 
degree of toughness at the temperatur 
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Would YOU specify expansion joints 
in this tank insulation? 











Here are three vessels 
used for processing heated 
liquids. The outside sur- 
faces of all three are in- 
sulated with 85% Mag- 
nesia block. On which 
should expansion joints be 
provided in the insulation 
to prevent its cracking or 
moving? 


A. stainless steel 
600° F. 
8’ diameter, 12’ high 


When you’re used to dealing with high tem- 
peratures, you’re tempted to provide expansion 
joints for the insulation on practically every ves- 
sel, just to play safe. On the other hand, if you 
usually work with lower temperatures, you may 
not realize the need for such joints. 

Expansion joints are an expensive luxury if 
the vessel doesn’t actually need them, but a real 
necessity if it does. To conserve the most heat at 
the least cost for insulation, each vessel must be 
studied separately. In this case, one joint is needed 
on A, none on B, two on C., 


Determining a question like this takes some 
digging. Expansion tables for various metals must 
be consulted and related to the known resilience 
of magnesia block. You can do this yourself or 
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B. steel lined with C. carbon steel 
copper 480° F. 
300° F. 18’ diameter, 18’ high 
8’ diameter, 24’ high 


Here’s what the Armstrong engineer recommended: 


you can turn the job over to an Armstrong engi- 
neer. Checking details like this is part of Arm- 
strong’s service whenever you ask us to figure 
on a heat insulation contract. 


Armstrong furnishes not only engineering 
knowhow for your installation but also correct 
materials and skilled workmanship. Before you 
contract for your next heat insulation job, in- 
vestigate this complete service. All you have to 
do is call the nearest Armstrong Cork Co. office. 


FREE INSULATION CHART 


This chart lists types and thicknesses of 
insulation for temperatures from 300° be- 
low zero to 2800° F. Write today to Arm- 
gg strong Cork Company, Industrial 
Insulation Department, 7511 Maple 


Avenue, Lancaster, Pennsylvania. 
































a ARMSTRONG’S INDUSTRIAL INSULATION 


- Complete Contract Service 
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of liquid nitrogen, there was some hesi- 
tancy in applying the material for com- 
mercial installations, even though the 
economics were favorable. To determine 
how welded pressure vessels of 8% per- 
cent nickel steel would behave under 
shock loading at very low temperatures, 
several small vessels were constructed 
and subjected to impact when filled with 
liquid nitrogen. A carbon and a stainless 
steel vessel also were included in the 
test. 

“The Strength of Welded Joints in 
Thick Aluminum Plates,” by C. B 
Voldrich, Battelle Memorial Institute, 
Columbus, Ohio. Tests of argon-arc 
welds in 1% inch-thick 3S plate showed 
that the welded joints had tensile 
strength properties equal to those of the 
parent material, even at liquid-nitrogen 
temperature (—320° F). Tests of argon- 
arc welds in several types of high- 
strength, heat-treatable aluminum alloys, 
in plates 1% inches thick, showed that 
satisfactory welds can be made with 
some of the available filler metal alloys. 
In certain cases, these welds have tensile 
strengths approaching those of the heat- 
treated parent material. It is indicated 
that additional work will be required on 
the development of filler metals, for 
use in the high strength aluminum 
alloys, which will produce weld metals 
with better ductility and response to 
heat treatment than those now available. 


Pressure Vessel Design 


“Factors Influencing the Economic 
Design of Pressure Vessels,” by G. E. 
Fratcher, Vessel Division, A. O. Smith 
Corporation, Milwaukee. There are many 
combinations that will produce a satis- 
factory vessel, but the cost and weight 
can vary from 30 to 40 percent, depend- 
ing on the design employed. Specific 
examples of different designs are-given. 

“Let’s Talk About Meters,” by M. L. 
Barrett, Jr., Meter supervisor, Products 
Pipe Line Department, Shell Oil Com- 
pany, Zionsville, Ind. Traced is the ac- 
ceptance of positive displacement meters 
for liquid hydrocarbon metering. The 
economics of meter operation under 
each of five advantages are cited as 
are cost of operation and maintenance 
of meters, and the 10 factors affecting 
precision measurement with meters. 

“Gravimetric Proving of Liquid 
Meters,” by Joseph B. Smith, Clark 
Goodman Supply Company, Cleveland, 
Ohio. Gravimetric meter proving in- 
volves careful comparison of a quantity 
of liquid as measured by a meter with 
the same quantity as weighed by scales. 
The comparison may be made by flow- 
ing the liquid through the meter into a 
tank resting.on scales. The volume as 
registered by the meter may then be 
converted into weight so that it can 
be compared with the registration of the 
scales; or the scale weight may be 
converted into volume and then com- 
pared with the meter reading. Meters 
handling liquids such as crude oil, 
heavy fuel oils, or LPG can be more 
conveniently and accurately proved by 
the gravimetric method. 

“Some Problems Associated With the 
Fischer-Tropsch Process,” by Eugene 
Ayres, C. W. Montgomery, and Joel H. 
Hirsch, Gulf Research & Development 
Company, Pittsburgh. (See page 103.) 

“Liquid Fuels from Natural Gas,” 
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Sanderson 


Glendening 


Sanderson and Glendening, 
Consulting Engineers, Open 


Charles F. Sanderson and Alan S. 
Glendening have formed the consulting 
engineer firm of Sanderson & Glenden- 
ing. Their consulting practice, with of- 
fices in Houston, will be concerned 
with processes, catalytic reactors, ves- 
sels, piping, structural steel and rein- 
forced concrete design for the light 
hydrocarbon, natural gasoline, recycling 
and organic chemical industries. 

Glendening, born in Paris, France, 
attended Princeton University, graduat- 
ing Phi Beta Kappa with a bachelor of 
science degree in engineering. He was 
previously associated with Petroleum 
Engineering, Inc., as process engineer. 

Sanderson, a registered professional 
engineer. is a graduate of Drexel Insti- 
tute of Technology with a bachelor of 
science in chemical engineering. He has 
been associated with Celanese Corpora- 
tion of America at Cumberland, Marv- 
land, in the cellulose acetate research 
and development department and in the 
petroleum chemicals division as shift su- 
pervisor in initial operation of oxidation 
and purification: sections. He joined the 


R. C.: Alden’ & Alfred Clark, Research 
Department, Phillins Petroleum Com- 
pany, Bartlesville, Oklahoma. This paper 
is a review of the American research 
and Development of the Fischer-Tropsch 
process for gas synthesis operation as 
a source of liquid fuels including in- 
vestment cost and the quantities of steel 
required. A corresponding production of 
synthetic liquid fuels from coal would 
take about twice as much investment 
and nearly twice as much steel. 

One of the important factors of syn- 
thesis process is its effect on the markets 
for the chemical by-products. Also, new 
gas synthesis plants will be built at a 
slow rate until numerous process im- 
provements are effected. 

“Development of Union Oil Retorting 
Method for the Recovery of Shale Oil,” 
by Homer Reed and Clyde Berg, Union 
Oil Company of California, Los Angeles. 

Union Oil Company’s extensive pro- 
gram to develop processes for retorting 
—_ and refining the extracted oil is 
cited, 
are conservatively estimated at 100 bil- 
lion barrels, with almost 50 billion in 
Colorado alone. Union has developed a 
continuous retort, which has progressed 
from a 2-ton per day pilot to a 50-ton 
per day semi-commercial unit. Com- 
mercial units are expected to reach 4000 
tons per day capacity. Oil recoveries 
from the Union retort consistently ex- 
ceeds the assay value for the oil content 
of the shale. In addition, considerable 
quantities of fuel gas are produced. 


Shale oil reserves of the U. S.. 


Lummus Company in the heat exchanger 
division as design engineer and did field 
engineering work trouble shooting and 
collecting operating data on heat trans- 
fer equipment during initial operation 
of aviation gasoline and synthetic rub. 
ber plants. He was with Petroleum Ep- 
gineering, Inc., as process engineer con- 
cerned with natural gasoline and cycling 
plants, special hydrocarbon fractionat- 
ing systems, and field work on construc. 
tion and initial operation; also evalua- 
tion of existing plants. 

Sanderson was awarded the Gulf Ojl 
Corporation Graduate Fellowship in 
February of 1946 at A. & M. College 
of Texas. He completed a minor in me- 
chanical engineering and received his 
master’s degree in chemical engineering, 

He expects to complete his research 
work and receive his Ph.D. degree in 
chemical engineering during the next 
few months. 


Henry Noll New Houdry 
Engineering Division Head 


Henry D. Noll has been appointed 
manager of the engineering and techni- 
cal service division of Houdry Process 
Corporation, with of- 
fices in Philadelphia. 

A graduate of the 
University of Colo- 
rado and the Univer- 
sity of Pittsburgh 
with his degree in 
petroleum engineer- 
ing, Noll first was 
employed by Stand- 
ard Oil Company of 
New York. After 
three years he trans- 
ferred to Magnolia 
Petroleum Company, 
Beaumont. From Noll 
there he went to the 
research and development laboratories 
of Socony-Vacuum and was placed in 
charge of thermal and catalytic crack- 
ing. During the war Noll had assign- 
ments in the manufacturing department 
of the company and was a member ol 
the Petroleum Administration for War's 
Aviation Gasoline Advisory Committee. 


Max Ball To Give Up Post 


Max W. Ball, director of the oil and 
gas department, has announced to the 
National Petroleum Committee that he 
will definitely give up his government 
post on December 1. 


Graduate Fellowship Set Up 


A graduate fellowship in chemical en- 
gineering has been established by The 
Texas Company at the University o 
Oklahoma. Beginning next fall, the fel- 
lowship will make possible investigations 
on the behavior of fluid catalysts. Studies 
will be directed toward problems '™ 
volving heat transfer in the catalytic 
processes. 


Bureau of Mines Lists 
Commercial Clay Tests 


The Bureau of Mines, in its Informe 
tion Circular 7475, describes the stan™ 
ard methods of testing oil-clarifying % 
decolorizing capacities of commertl 
clays used by the oil industry. 1 

Main classes of clay utilized by the - 
industry on a commercial scale are ‘h 
fuller’s earths of Georgia and Flond 
and a special type of bentonite found ™ 
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Mississippi, Arizona and California. 
Methods for testing the oil-bleaching ca- 
pacity of clays are the percolating and 
contact. processes. 

In addition to surveying industrial 
cay-testing procedures, the circular de- 
scribes laboratory testing processes 
developed by the Federal Geological 
Survey and the Bureau. Mechanical 
drawings of the testing apparatus dis- 
cussed and a list of approved types of 
colorimeters for use in clay testing are 
also included. 

For free copies of the circular write 
the Publications. Section, Bureau of 
Mines, 4800 Forbes Street, Pittsburgh 
13, Pa. 


Smith Joins Kellogg 


Ronald B. Smith, whose special fields 
include gas turbines, superchargers, con- 
densers, oxygen plants and power ma- 
chinery in general, 
has joined The M. 
W. Kellogg Com- 
pany in its engineer- 
ing department. He 
was formerly vice 
president in charge 
of engineering for 
Elliott Company. 

During the war pe- 
riod, Smith, as co- 
winner, was awarded 
the Linnard Prize by 
the Society of Naval 
Architects for his 
paper on ‘‘Marine 
Gas Turbine as Pos- Smith 
sible Prime Mover.” 

Consultant to the Atomic Energy 
Commission, he is chairman of the tur- 
bine sub-committee of the National Ad- 
visory Committee for Aeronautics. Smith 
is also a member of the American So- 
ciety of Mechanical Engineers and the 
Society of Automotive Engineers. 





UOP Offers Lecture Series 
To Stimulate Research Work 


_In order to suggest and stimulate new 
lines of thought among its research 
workers, Universal Oil Products Com- 
pany has started a series of lectures to 
be delivered monthly at its Riverside 
aboratories at Chicago by outstanding 
Scientists and technologists. 

Professor Carl S. Marvel, head of the 
‘rganic division of the department of 
chemistry at the University of Illinois, 
opened the series on October 11. His 
subject was “High Polymers.” The sec- 
ond lecture was delivered by Professor 
W. E. Bachmann of the University of 
Michigan on “Polycyclics.” 

oo November 16, Professor H. I. 
Schlesinger of the University of Chicago 
be Present a lecture on “Hydrides.” 
yy owing him on December 13 will be 
on . H. Storch, Pittsburgh Experi- 

_ Station, United States Bureau of 
Por piiscussing “Petroleum Substi- 
vard U rotessor E. G. Rochow of Har- 
as niversity will discuss “Silicones” 
anuary 11, 1949. “Halogenation” is 

e pubiect chosen by Professor E. T. 
= te of Purdue University for his lec- 

®on February 14. On March 14, Pro- 








Like the New Look on a windy corner, the new 
Palmer Thermometer really catches the eye. All 
dressed up in a gleaming chrome finish, the 
extruded brass case is good looking, and so easy 
to keep looking good. 

And Palmer's “Red-Reading-Mercury” catches 
your eye for easy reading even through smoke, 
fumes or dust. With the extra wide scale space 
and easy-to-read numbers you can tell the tem- 
perature at a glance. 

Other Palmer plus features include guaran- 
teed permanent accuracy and sensitivity . . . 
durable, sturdy construction, and double 
strength protective glass shield. 

Write for new catalog. 





Recording 
Thermometer 


12 inch die-cast aluminum 
case, Electric or spring clock 
12, 24 hour or 7 day charts 
available in all ranges. Foun- 
tain pen standard. 


Palmer “Superior” Re- 
cording and Dial Ther- 
mometers are Mercury 
Actuated. Extremely 
accurate and sensitive. 
Built for long service. 
Atomic welded con- 
struction. Flexible ar- 
moured tubing and bulb 
of stainless steel. All 
parts rust-proof, Ranges 
up to 1000 F. or 550 C. 





Dial 
Thermometer 


6 inch and 8 inch round case. 
Standard dials available for 
all ranges. Equipped with 
micrometer adjusted hand. 








RARANER 


TRERNORETERS Vac. 


Mfrs. Industrial, Laborarory, Recording and Dial Thermometers 


2515 NORWOOD AVE., CINCINNATI 12, OHIO 
CANADIAN PLANT: KING AND GEORGE STS., TORONTO 2 
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THE Mont H... 


fessor I. M. Kolthoff of the University 
of Minnesota will give “Role and Appli- 
cation of Reaction Kinetics in Analytical 
Chemistry,” and on April 11, Professor 
M. S. Kharasch of the University of 
Chicago will discuss “Peroxides.” Clos- 
ing the series on May 9 will be C. S. 
Miner, head of the Miner Laboratories, 
with “The Function of the Consulting 
Chemist.”. 





Charles Montross Joins 
Kolker Chemical Works 


Charles F. Montross has joined Kol- 
ker Chemical Works, Inc., Newark, N. J., 
as plant engineer. He 
formerly was process 
engineer for The 
Lummus Company. 

A graduate of 
Cooper Union in New 
York City, Montross 
has his master de- 
gree in chemical en- 
gineering from the 
Polytechnic Institute 
of Brooklyn. He is 
now completing his 
work toward his Ph. 
D. degree at the In- 
stitute. 

Since 1944 Mon- 
tross has been a member of the faculty 
at the Brooklyn Institute and is teach- 
ing “Chemical Engineering Equipment 
Design,” “Chemical Engineering Process 
Calculations” and “Safety Practices in 
Chemical Engineering.” He has had sev- 
eral technical papers published and is 
the author of several patent applications. 
Montross is also a member of the Amer- 
ican Institute of Chemical Engineers. 


Montross 


Mid-Continent Completes 
Tulsa Expansion Program 


Mid-Continent Petroleum Corporation 
has completed its $8 million moderniza- 
tion and enlargement program under 
way at its West Tulsa refinery. The 
11,400-barrel catalytic cracker and the 
catalytic polymerization unit started op- 
erating commercially about November 
8 A third unit in the expansion pro- 
gram, a 15,000-barrel crude oil unit, was 
constructed earlier in the year by the 
staff of the company. With the other 
two crude oil distillation units previously 
constructed at the refinery, the plant 
now has a daily crude oil processing 
capacity of 50,000 barrels. 


Wigton-Abbott Sets Up 


Process Design Division 


Wigton -Abbott Corporation, Plain- 
field, N. J., has formed a chemical en- 
gineering and process design division 
to complement its present general en- 
gineering and construction services. 
Heading the new division is Henry C. 
Day. ; 


Opelousas Plant Underway 
Construction’ began November 1 on 
Humble Oil & Refining Company’s ab- 


sorption plant at Opelousas, La. Esti- 
mated to cost more than $2.75 million, 
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contractors are Hudson Engineering 
Corporation. 

Humble has completed purchase of 
12 additional acres of Cedar Lane prop- 
erty for $18,000, now giving the firm 64 
acres of Cedar Lane property on which 


to build the plant. 


Sohio Plans $13 Million 
Solvent Refining Plant 


Standard Oil Company (Ohio) will 
construct a $13 million solvent refining 
plant for lubricating oils at Lima, Ohio, 
this new plant being in addition to the 
$16 million expansion and modernization 
program already under construction 
there. 

With a capacity of 76,000 gallons fin- 
ished solvent refined lubricating oil per 
day, the plant will have five units, pro- 
viding vacuum distillation, solvent de- 
asphalting, solvent extraction, solvent 
dewaxing and clay treating. Existing 
capacity for Sohio’s lubricating oil pro- 
duction at Cleveland and Toledo re- 
fineries will be more than doubled with 
this new unit. 

The M. W. Kellogg Company has 
been awarded contract for the solvent 
de-asphalting unit and the other four 
units were let to The Lummus Com- 
pany. Construction will begin within a 
year and the plant is expected to be in 
operation by 1951. 


Lion Oil Adds Two Plants 
To El Dorado Chemical Unit 


Lion Oil Company will start construc- 
tion in November on two new projects 
at its chemical plant near El Dorado, 
Ark. Expected to be completed about 
September 1, 1949, the projects are in 
addition to the $3% million expansion 
program already underway on the anhy- 
drous ammonia facilities of the company. 

The larger of the two projects will 
produce 300 tons sulfuric acid daily and 
will cost $144 million. Vanadium catalyst 
will be used in this “contact” type plant. 
Chemical Construction Corporation, New 
York, will design, engineer, procure ma- 
terials and be the contractor for actual 
construction. 

Costing approximately $750,000, the 
ammonium sulfate plant, the second 
project, will produce 380 tons per day 
of commercial grade ammonium sulfate. 
Chemical Construction will engineer, 
procure materials and supervise con- 
struction of the plant. Blaw-Knox Con- 
struction Company, Pittsburgh, will do 
the actual construction. 


South Africa Union Plans 
For Synthetic Oil Plant 


Anglo-Transvaal Consolidated Invest- 
ment Company will be issued a, license 
for the erection of a synthetic oil plant 
to produce gasoline and diesel oil from 
coal deposits in the Union of South 
Africa by the Minister of Economic Af- 
fairs of the Union, unless objections are 
filed under the provisions of the South 
Africa Liquid and Fuel Oil Act of 1947. 

To be erected on the banks of the 
Vaal River in the Vereenigning district 
where there are large deposits of low 
grade coal, the plant is estimated to cost 
between $50 and $60 million. Three years 
after production starts, it is expected to 
reach 60 million gallons annually of 
gasoline and 9 million gallons annually 
of diesel oil. 


Distillation Products, Inc, 
Appoints Dr. Embree 


Dr. Norris D. Embree, acting research 
director, has been appointed director of 
research for Distilla- 


tion Products, Inc. 
Author of some 25 
scientific papers, he 


also holds numerous 
domestic and foreign 
patents on vitamins 
and high vacuum. 

Joining the re- 
search department of 
Eastman Kodak in 
1934 after receiving 
his bachelor of arts 
degree from the Uni- 
versity of Wyoming 
and his doctor’s de- 
gree from Yale Uni- 
versity, Dr. Embree worked on a proj- 
ect which resulted in the establishment 
of Distillation Products as a separate 
company. The Embree jet, which came 
out of that work, was one of the basic 
steps in modern high-vacuum pump de- 
velopment. For the past several years 
Dr. Embree has served as associate di- 
rector of research. 


Embree. 


Petco Corporation Plans 
Houdriflow Process Unit 


Petco Corporation will install a Hou- 
driflow catalytic cracking unit, designed 
to charge 5000 barrels daily, at its re- 
finery at Blue Island, Ill. Houdry Proc- 
ess Corporation is licensor and Clark's 
Construction and Engineering Company, 
Milwaukee, is contractor. 

The Houdriflow process is an im- 
proved design of the TCC process, orig- 
inally developed by Soconoy Vacuum 
Oil Company. The catalyst is circulated 
by a gas lift instead of by the previously 
used mechanical elevators. As much of 
the existing thermal cracking plant 
equipment as possible will be utilized. 


Gordon Establishes Offices 


David Gordon and Company, engi- 
neers, New York, have established as- 
sociated offices in Montevideo, Uruguay, 
and Tananarive, Madagascar. Sr. Edu- 
ardo Araujo will direct the Montevideo 
office and M. Akbaraly Daoudbay the 
Tananarive office. 


Empire Expands Plant 
Empire State Oil Company is plan- 
ning a combination topping, vacuum and 
viscosity-breaking unit for its plant at 
Thermopolis, Wyo. Contract for the unt 
has been awarded to Refinery Engineer 
ing Company. Operating on Dome, Wy- 
oming, crude, the unit with capacity 0! 
5000 barrels daily, will produce tractor 
distillate, burning, road and fuel oils and 
various asphalt products. The compan) 
now operates a 1500-barrel daily asphalt 
and skimming plant at Thermopolis. 


Houdry Perfects Low-Cost 
Catalytic Cracking Unit 


Houdry Process Corporation has per 
fected Houdriflow, a new low-cost cate 
lytic cracking process. An improvement 
upon the thermofor catalytic cracking 
process developed by Socony-Vacuum 
Oil Company, Inc. and _ licensed by 
Houdry since 1941, the new design & 
ploys a gas-lift principle for raising the 
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THE Mon... Propane Featured at Annual Convention 
Of California Natural Gasoline Group 


catalyst, eliminating the mechanical ele- 
yator. The reactor and kiln are super- 
imposed in one unit and the regeneration 
equipment has been simplified and re- 
duced in size. Only one or two zones 
are required for the regeneration of the 
catalyst. Ground area for the new unit 
is less than previously required and con- 
struction cost will be 20 percent less. 
Operating costs would be smaller also. 

Sun Oil Company, whose engineers 
have cooperated with Houdry’s research 
and development engineers on the de- 
yelopments for the past several months, 
is installing one of the units as a part 
of its modernization program. Tidewater 
Associated Oil Company has contracted 
for a unit at its Drumright, Okla., re- 
finery, and Petro Corporation is planning 
to install one at its Blue Island, IIL, 
refinery. 


George Ferguson Named 
Caltex Vice President 


George Randolph Ferguson has been 
appointed assistant vice president of 
California Texas Oil Company Limited. 
He will be associated 
with the supply and 
distribution depart- 
ment. Prior to his re- 
cent appointment, 
Ferguson was mana- 
ger in New York of 
the Australasian divi- 
sion of Caltex. 

Following his 1926 
graduation from the 
Massachusetts Insti- 
tute of Technology 
with a degree in 
chemical engineering, 
Ferguson became as- 
sociated with The 
Texas Company in New York as assist- 
ant power engineer of the terminal divi- 
sion. In 1930 he joined Caltex. 


Dr. William Work 


Dr. William Roth Work, 67, assistant 

director of the College of Engineering 
and Science of Carnegie Institute of 
lechnology, and member of the staff 
since 1905, died October 3 in Pitts- 
burgh. 


Ferguson 


Charles F. Meyer Dies 


Charles F. Meyer, 84, former presi- 
dent of the old Standard Oil Company 
(New York) died October 13 at his 
home at Rancho Santa Fe, Calif. He 
Started out in the oil business in 1886 
aS assistant statistician with Standard. 
From 1893 to 1907 he served as man- 
ager of the company’s interests in India. 
Meyer was elected president in 1920. 


Otto Koch Dies 


Otto Koch, 83, oil leader, died Octo- 
er 12, in Bradford, Pa. Associated with 
Kendall Refining Company since 1906, 
"€ was former president of the company 
and had been chairman of the board 
since 1943. He also was a member of the 
national Petroleum Association and, the 


tinny Vania Grade Crude Oil Associa- 


be 





A program featuring the presentation 
of three papers by authorities in the 
field of propane recovery from natural 
gas, a paper on the earnings of oil com- 
panies by the president of Union Oil 
Company, and an “Information Please” 
session was given in Los Angeles Oc- 
tober 8 at the twenty-third annual con- 
vention of the California Natural Gaso- 
line Association, Estimated attendance 
was nearly 2000. 

“Propane’s Place in the Sun” by T. 
W. Legatski, assistant director of Re- 
search, Phillips Petroleum Company, 
cited the liquefied petroleum gas indus- 
try as having “grown to the point where 
more than by-product supplies of pro- 
pane and butane are required to meet 
the demand.” As a result, the complete 
extraction of propane, and butane, is 
the design objective for new plants. For- 
tunately, the properties of light hydro- 
carbons and the basic principles of high 
extraction are now sufficiently well 
known that the problem simmers down 
to one of engineering economics. 

The potential supply of liquefiable 
petroleum gas hydrocarbons was termed 
“seemingly endless.” It is estimated that 
325 million barrels of butane and pro- 
pane are currently available in produc- 
tion and plant streams on an annual 
basis. As production and refining opera- 
tions are expanded to meet the rising 
demand, this figure will be materially 
exceeded, The bulk of this annual po- 
tential will be supplied for many years 
to come from our tremendous gas re- 
serve of over 165 trillion cubic feet. To 
utilize more of this potential as LPG, 
extensive extraction facilities must be 
added. The higher investment and op- 
erating costs attending higher extrac- 
tions must be justified by commensu- 
rate prices and/or more uniform market 
demands, 

The. currently disturbing problems of 
seasonal loads will only be solved when 
offsetting summer loads are developed, 
possibly loads resulting from air condi- 
tioning, agricultural applications, etc. 
Such offsetting loads, coupled with year 
around outlets as chemical raw mate- 
rials, direct automotive fuels, etc., will 
effectively change the present major 
seasonal variations in demand to mere 
ripples on a sea of liquefied gas hydro- 
carbons. 

Since propane is expected to supply 
the major portion of this increase, it is 
now becoming the focal product in de- 
signing new plants. Propane thus has 
gained a place in the sun, at least it has 
gained this place from the point of 
view of the plant designer. Furthermore, 
the ever widening acceptance of -pro- 
pane in many fields of use, an accept- 
ance that is without a parallel in any 
other branch of the petroleum industry, 
would indicate that it also occupies a 
very important place in the consumer’s 
sun. 

“Propane Recovery by Absorption” 
by Ludwig Kniel, process engineer, The 
Lummus Company, was a presentation 
on the recovery and purification of light 
hydrocarbons. (See page —, this issue.) 

The paper was discussed by Ira Bech- 
told, The Fluor Corporation, Ltd., V. V. 
Jacomini, Hudson Engineering Com- 
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pany, and E, G, Ragatz, J. B. Gill Com- 
pany. 

“Propane Extraction by. Hypersorp- 
tion” by Howard Kehde, process engi- 
neer, Foster-Wheeler. Cerporation, ex- 
plained the operation of the “hyper- 
sorber” and the extraction of propane 
by the process both from the viewpoint 
of operations and the economics in- 
volved. Material for the paper was ob- 
tained from pilot plant work and com- 
mercial plants now in operation or under 
construction. 

The hyper-sorber, employing selective 
adsorption on activated charcoal, is a 
remarkable tool for the separation of 
constituents lighter than pentanes. It 
has proven itself in the production of 
pure methane from natural gas and in 
the recovery of ethylene from a dilute 
mixture with methane and hydrogen. 

Employing a moving bed of charcoal 
in a manner similar to the lean oil in 
a fractionating absorber, the “hyper- 
sorber” can for example yield methane 
and ethane o’head, a propane sidestream 
and a C-4 bottoms product. Fractiona- 
tion within the unit is precise and exit 
gaseous streams need only be cooled 
and/or compressed for liquefaction. 

A typical example is presented as- 
suming a hypothetical unit recovering 
propane from 30,000 mcf. per day of,a 
dry natural gas containing 6.5 percent 
propane. The economics of such an ap- 
plication are presented together with 
details of design and operation. 

Economic calculations indicate that 
investment and operating costs of a hy- 
persorption unit recovering 98 percent 
propane are less than half that of an oil 
absorber recovering only 75 percent of 
the propane. Complete pay-outs of less 
than 1% years are general, and reason- 
able pay-outs may be achieved from 
natural gas containing as little as 1.5 
percent propane. 

“Oil Company Profits” by Reese Tay- 
lor, president of Union Oil Company of 
California, discussed the present needs 
of the industry for costly new facilities 
to supply the unprecedented demand for 
petroleum products, and the necessity 
for the maximum efficient utilization of 
corporate revenues. 

The “Information Please” session, 
constituting a forum for executives and 
technical men to permit them to ques- 
tion leading authorities on processing, 
production and operating trends, and 
other matters of interest to the indus- 
try. D. E. Buchanan, Hiwan Oil and 
Gas Company, served as moderator. 


Worthington Starts Class 
For International Group 


The international student training pro- 
gram, sponsored by Worthington Pump 
and Machinery Corporation, Harrison, 
N. J., started its six-month training pro- 
gram October 1 with students from 
Uruguay, China, Chile, Egypt, Cuba, 
Holland, Siam, France, Mexico and Can- 
ada participating. 

In an “effort to create and maintain 
harmonious trade relations with foreign 
countries,” Worthington. invites men 
from abroad who have special qualifica- 
ew along mechanical or engineering 
ines. 
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_ And Chemical Data 





Pugacities in Gas Mixtures. JoserH 
FFE, Ind. Eng. Chem. 40 (1948) pp. 1738- 


= 


"The author presents a method for the 
alculation of fugacities of individual 
omponents in gas mixtures. The proce- 
fre is similar to that of Gamson and 
fatson, but is applicable over a different 
ge of conditions. Furthermore, an ex- 
act thermodynamic relationship for the 
fugacity of a gaseous mixture was de- 
wed. By applying the Lewis-Randall fu- 
Macity rule, an approximate relation was 
ined which can be used to compute 
the fugacity of the mixture from the fu- 
@atities of the pure components at mod- 
Gate pressures. A bibliography of 20 ref- 
rences is included. 


| The Heat and Free Energy of Poly- 
Miiéfization of Ethylene. R. S. Jessup, J. 
Chem. Phys. 16 (1948), pp. 661-4. 
S Calculated values are given for the 
meats and free energies of polymerization 
. Baseous ethylene, gaseous straight- 
ethan polyethylene mols. with various 
Mmbers of C.H, units and each at a se- 
of temperatures from 0 to 1500° K. 
tions are given expressing these 
operties at 25° C. as functions of n, the 
Oiimber of C.H, units per polymer mole- 
eile, and for n not less than three. The 
mitat of polymerization of gaseous CeH, 
peed polyethylene is calculated. Values 
Hate given graphically and in tabular form 
‘the equilibrium concentrations of 
SMe, and all its polymers for a series of 
M¥alues of n and at temperatures from 
pew to 800° K in a mixture in the ideal 
. aS State at 1 atm. pressure. 


Pe 


"The Refractive Indexes of Several 
yarocarbons in the Near - Ultraviolet 
Wave-Length Region. James L. Lauer, 
Chem. Phys. 16 (1948), pp. 612-19. 
Indexes of refraction were determined 
= 0.0002 between 220 and 420 mag, at 
-and 25°, for several liquid hydrocar- 
pees. Dispersion constants are given for 
pentane, hexane, heptane, octane, no- 
ane, decane and several more hydrocar- 
. Density at 20° and 25° and the dis- 
sion electrons per bond at 20° and 
- are reported and the dielectric con- 
ents at 20° are given for the paraffin 
marocarbons. The significance of the in- 
Seerence fringes, which are noticeable 
longer wave lengths, is explained. 


‘apor - Liquid Equilibrium Constants 
Marbon Monoxide. Lawrence C. Wip- 


1 


DOES AND DoNnaLp L. Karz, Ind. Eng. Chem. 
40 (1948), pp. 1742-6. 


Calculations for separation processes 
require vapor-liquid equilibrium data, 
usually in the form of equilibrium con- 
stants. Carbon monoxide can be a com- 
ponent of a hydrocarbon mixture for 
which phase separations are required. 
The paper presents experimental data on 
the phase compositions of binary mix- 
tures of carbon monoxide with propane, 
n-decane, and propylene. These cover 
temperatures from —7° to 190° F. and 
pressures from 100 to 2700 pounds per 
square inch. Phase diagrams and the crit- 
ical points were determined for the car- 
bon monoxide-propane system as well as 
the phase compositions. The equilibrium 
constants for carbon monoxide are the 
same for the propylene as for the propane 
system, whereas the constants for car- 
bon monoxide in the decane system are 
about double the values for the propane 
system at 100° F. The data are presented 
in some detail in tabular and graphical 
form, and a bibliography of five refer- 
ences is included. 


Relation of the Physical Properties of 
the Iscmeric Alkanes to Molecular Struc- 
ture; Surface Tension, Specific Disper- 
sion, and Critical Solution Temperature 





The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan- 
tities, please inform the Registry. 

Copper hydride 

2-Fluoroethanol 

2-Fluoroethyl bromide 

Pyrosulfuryl chloride 

p-Tolylphosphorous dichloride 

2,4-Hexadiene-1,6-dial 

Ketipic acid. 

2-Keto-4-methiolbutyric acid 

Clupanodonic acid 

5-(Hydroxymethy])-2-furalde- 

hyde 

Magnesium ferrite 

tert.-Butyl thionitrite 

Benzyl hydroquinone 

Bismuth tetrafluoride 

Cobalt carbonyl 

Trifluoroethanol 

Trimethylphosphine 

1,1-Difluorohexane 

2,2-Difluorohexane 

Ethionic acid 


| Chemicals Wanted 
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in Aniline. Harry Wiener, J. Phys. and 
Colloid Chem. 52 (1948), pp. 1082-9. 


A series of empirical equations for the 
calculation of the physical properties of 
the paraffins from their molecular struc- 
ture is given. Predicted values of surface 
tension, specific dispersion, and critical 
solution temperature in aniline are given 
for the isomeric nonanes. 


Determination of Position of Tracer 
Atom in a Molecule; Mass Spectra of 
Some Deuterated Hydrocarbons. Joun 
TuRKEVICH, Lewis FRIEDMAN, ERNEST 
SOLOMAN AND FRANCES M. WrRIGHTSON, 
aa Am. Chem. Soc. 70 (1948), pp. 2638- 
- 


Monodeuteromethane, tetradeuterometh- 
ane, monodeuteroethane, monodeuteropro- 
pane-1 and monodeuteroprane -2 were 
synthesized and their mass spectra de- 
termined on a Nier type and a Consoli- 
dated mass spectrometer. A method for 
calculating the mass spectrum of mono- 
deuteromethane and monodeuteroethane 
from the corresponding light hydrogen 
compounds, is indicated. A method is 
given to show the position of a deuterium 
atom in monodeuteropropanes. Method 
of preparing the materials used in the 
work is described in some detail and the 
mass spectra observed are presented in 
some detail in tabular form. 





Chemical Composition 
And Reactions 





An Account of Some Solid State Prop- 
erties of Petroleum Waxes in Terms of 
Their Composition. S. T. Mrncurn, Jour. 
Inst. of Petroleum 34 (1948), pp. 548-601. 

Five commercial waxes were distilled 
under vacuum and then treated with 
ethylene dichloride to separate the soft 
waxes from the normal hard waxes. De- 
tails of the procedure followed are set 
forth in a diagram. The properties of the 
hard waxes and soft waxes thus sepa- 
rated are tabulated. It is estimated that 
the normal paraffins from Cy to Ca were 
present in the commercial paraffins from 
the several sources studied. It is con- 
cluded that ordinary commercial paraffin 
wax comprises preponderantly n-paraf- 
fins, and substantially smaller amounts 
of non-normals, which, in the case of 
eastern crude oils are apparently Ca to 
Cx, and amount to some 3 or 4 percent 
of the commercial wax. Near the melting 
point, all paraffins from Cx to Cu exist 
in closely packed, hexagonal, crystalline 
form, which the author terms the “trans- 
parent, vertically rotating form.’’ As the 
wax cools a transition point is reached at 
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yhich the freedom of rotation disappears 
ad a form is produced that is opaque. 
This may be followed immediately by the 
jrmation of a third form called the 
“opaque tilted form.” From Cys up paraf- 
jos can exist In a fourth form, with a 
more highly tilted aspect. Transition on 
dling is accompanied by evolution of 
eat, the heats of fusion and transition 
for certain pure, normal paraffins are tab- 
sated. The mechanical testing of petro- 
iam waxes and the subject of hardness 
ysting are considered, as well as the 
fect of oil on hardness and hardness- 
temperature curves. The hardness of soft 
waxes is compared with the hardness of 
s-paraffin mixtures and commercial par- 
fin waxes. The presence of soft waxes 
werts a plasticizing effect. A later sec- 
ion of the article is concerned with pe- 
troleum ceresins and petrolatum waxes. 
The article concludes with a description 
of the phenomena involyed in the solidi- 
fcation of waxes. A bibliography of 47 
references is appended. 


Alkylation. R. ‘Norris SHREve, Purdue 
University, Lafayette, Ind., Ind. Eng. Chem. 
# (1948), pp. 1565-74. 

The article is a review included in the 
wit processes review of Industrial and 
Engineering Chemistry. The period cov- 
ered is 1941 through 1947, with a few 
aticles in the first few months of 1948. 
\ bibliography of 157 references is in- 
cuded. Material is discussed under the 
headings, Physiochemical considerations, 
Oxygen Alkylation, Nitrogen Alkylation, 
Carbon Alkylation and Alkylate for the 
Petroleum Industry. Under alkylation in 
the petroleum industry the phases con- 
sidered are thermal alkylation, alkylation 
by hydrofluoric acid, sulfuric acid alky- 
lation and aluminum halide alkylation. 


Isomerization. StepHEN F. Perry, /nd. 
Eng. Chem. 40 (1948), pp. 1624-7. 

The article is one of those included in 
the unit processes review of Industrial 
and Engineering Chemistry. A_bibliog- 
raphy of 30 references is given. The ma- 
jor industrial application of the isomeri- 
zation reaction has been in the petroleum 
industry for the conversion of straight- 
chain paraffins to branched chain com- 
pounds. n-Butane is isomerized for sub- 
sequent alkylation. Pentane and hexane 
isomerization is employed for direct anti- 
knock quality improvement of motor fuels. 
-he review is restricted entirely to paraf- 
in isomerization. The subject is reviewed 
briely from a historical standpoint, and 
mechanism, equilibrium, and reaction rate 
* considered. Commercial processes are 
nefly described. 


*. isomerization of Cyclohexane and 
yicyclopentane in the Presence of 
oy we Halides, II. Equilibrium and 
lane eactions. D. P. STEVENSON AND 
JANE H. Morcan, Jour. Am. Chem. Soc. 70 
(1948) pp. 2773-7. 

ae equilibrium constant of the reaction 
fhe — (liq.) methylcyclopentane 
, +) Was measured at 27, 59 and 100° C. 
‘S$ Tepresented by the equation 

sich end X = 4.814 — 2059/T 

cal / wey nds to AHoss.1 = 4015 + 550 
~ he e me ray Seos.1=9.50 + 1.1 e.u., which 
cal ae agreement with thermochem- 
the rods ogenic measurements. Among 
Panyin ucts of side reactions accom- 
Ying the equilibration in the presence 


ol m . : 

found ‘by aluminum halides, there were 

bopane ‘h Mass spectrometric analysis, 
» Dutane, pentane, hexane, C:, Cs, 








a 
No qiguaPhthenes and Cx binaphthenes. 
€nce could be found for the for- 
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‘on of cyclopentane or C; or higher 
ns. The reason for the non-forma- 

tion of Cs OF C. cyclopropanes and cyclo- 
hytanes from cyclopentane or methyl- 
eyclopentane and cyclohexane are pre- 
gated, and partial experimental verifica- 


‘on is reported. 


lysis of Hydrocarbons. VLADIMIR 
Bon anp Metvin J. Strersa, /nd. Eng. 
Chem. 40 (1948), pp. 1660-70. 

The review is intended as a summary 
of literature references in the field of hy- 
jrocarbon decomposition reactions prac- 
‘iced commercially on a wide scale by the 
petroleum industry. The period 1940 
through 1947 is covered. A bibliography 
of 184 references is included. Subjects 
covered are thermal and catalytic tech- 
nique applied in the cracking of light hy- 
jrocarbons, the reforming of light petro- 
leum fractions and dehydrogenation of 
both gaseous and liquid hydrocarbons. 


The Catalytic Ethylation of Benzene 
with Ethanol in the Gaseous Phase. N. M. 
CuuNaNe, S. J. CHarD, AND R. MEat- 
varp, Jour. Soc. Chem. Ind. 67 (1948), p. 
232. 

“Mixtures in varying proportions of 
benzene and ethyl alcohol were passed 
over catalysts of the alumina-silica and 
alumina type at different temperatures. 
The best yields of ethylbenzene (approx- 
imately 25 percent, based on the benzene 


consumed) were obtained with the alu- 


mina-silica catalysts, at the optimum 
temperature of 350°C. Smaller quanti- 
ties of the higher benzene homologues 
were formed. Higher temperature tended 
to give an increasing yield of the poly- 
ethylbenzene, while at lower tempera- 
tures the extent of alkylation was con- 
siderably reduced. The ratio of alcohol 
to benzene was varied from 0.5:1 to 5:1, 
the most satisfactory yield resulting 
when 3 mols were used. A bibliography 
of 10 references is included. 


Synthesis of 1,2,3 - Trimethylbenzene, 
1-Ethyl-3-Methylbenzene, and m-Xylene 
by Dehydrogenation of Corresponding 
Cyclohexene Intermediates. THAINE W. 
ReEYNOLDs, EArt R. EpersoLe, JOSEPH M. 
LAMBERTI, HENRY H. CAHNAN, AND PAUL 
M. Orotn, Ind. Eng. Chem. 40 (1948), pp. 
1751-2. 

The paper presents methods developed 
for the large-scale synthesis of 1,2,3- 
Trimethylbenzene, 1-Ethy!-3-Methylben- 
zene, and meta-Xylene. These are appli- 
cable to the preparation of 10-gallon 
quantities of pure hydrocarbons. Three 
compounds were prepared by the dehy- 
genation of suitable cyclohexene inter- 
mediates. The physical properties and 
the freezing or melting point curves for 
the three aromatic hydrocarbons are 
given. A bibliography of nine references 
is included. 





Manufacture: 
Processes and Plant 





Friction in the Flow of Suspensions. 
Granular Solids in Gases Through Pipe. 
E.G. Vocr anp R. R. Wuire, Ind. Eng. 
Chem. 40 (1948), pp. 1731-8. 

Pneumatic conveyers have been used 
commercially in transporting granular 
solids for many years. Recently the de- 
velopment of fluid catalyst processes has 
emphasized the need for information on 
the pressure differentials required to 
produce flow of suspensions of solids 
i gases through conduits. Experimental 
work in the investigation reported com- 
prised the measuring of the pressure 
rop across horizontal and vertical sec- 
tions of %4-inch iron pipe through which 
Suspensions of closely sized fractions of 
sand, steel shot, clover seed, and wheat 
Mm varyins proportions with air were 
owing. From the experimental data, 
rnd from data published in the literature 
i the pneumatic conveying of wheat in 
ipe sizes ranging from 2 to 16 inches 
n diameter the authors develop a cor- 
elating equation. The development and 
the limitation of the correlation are dis- 
used. The data were insufficient to 
evaluate the effect of particle shape, but 
they do indicate that this factor is not 
' Primary importance. A_ bibliography 
'10 references is included. 















Allowance for Losses Due to Exit, En- 
ance, and Fittings for a Gas Flowing in 
eipe Under High Pressure Drop. 
-. L. BEALE AND P. Dicxsey, Jour. Inst. 
! Petroleum, 34 (1948), pp. 602-9. 
-f€ authors consider entrance and 
~ losses and methods of allowing for 
aes in the case of flow through a 
Bo cting two large vessels. The 
eae ure for expressing losses in the 
y W8s and changes of section in terms 
Velocity heads is considered. The 


erms : 
t™ms “entrance” and “exit” losses are 
‘efined, 
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Pressure Loss for Liquid Flow in 
Pipes, Viscosity and Pipe Roughness 
Corrections. R. D. Mapison And W. R. 
Exisot, Chem. Eng.-Progress 44 (1948), 
pp. 703-6. 

The purpose of the author’s paper is 
not to present new data, but rather to 
present existing data in what is believed 
to be a practical form for use with 
liquids in general and to eliminate cum- 
bersome and unnecessary mathematical 
computations. The authors outline their 
method and present charts that simplify 
its application to specific problems. Four 
such problems are given and solved as 
typical examples. A bibliography of six 
references is included. 


Glycerine from Petroleum. J. V. Hicx- 
TOWER, Chem. Eng. 55 (1948), pp. 96-8. 

Glycerine is now being produced syn- 
thetically from propylene at the Hous- 
ton plant of the Shell Chemical Corpora- 
tion. Propylene is delivered to the plant 
in mixture with other hydrocarbons, and 
is separated from these and passes to 
the glycerine units in a high state of 
purity. Propylene is first chlorinated at 
high temperature, the chlorination yield- 
ing allyl chloride. The allyl chloride is 
subjected to purification and further 
processing with chlorine, caustic soda 
and water. Glycerine emerges from the 
synthesis as a dilute water solution con- 
taining sodium chloride. The solution is 
concentrated by evaporation to a glyce- 
rine-salt slurry. The salt is settled and 
the glycerine pumped to a system of 
evaporators where glycerine is vapor- 
ized under reduced pressure. The final 
product is 99 percent pure glycerine. 
The article includes a flow sheet and 
several photographs of the plant. 


Commercial Chemical Development of 
Butadiene Transportation and Handling. 


Comfany Publication 


James H. Boyp, Ind. and Eng. Chem. 40 
(1948), pp. 1703-7. 


The paper is mainly concerned with 
the problems arising in the commercial 
development of a chemical after its po- 
tential utility has been demonstrated ex- 
perimentally and a useable product has 
been developed. The production of buta- 
diene for synthetic rubber manufacture 
is an outstanding example of the rapid 
commercial development of a bulk chem- 
ical. In 1940 butadiene was a laboratory 
reagent handled in small cylinders, 
whereas in 1941 it was shipped in rail- 
way tank cars. The urgency of impend- 
ing war compressed into months the 
period of years usually required for the 
transition from research laboratory to 
full scale commercial utilization. The 
solution of many butadine transporta- 
tion and handling problems stemmed 
from previous experience with liquefied 
petroleum gas, but the different chemical 
properties of butadiene created new 
problems. The solution of these prob- 
lems and the safe control of shipment 
was important to the success of the gov- 
ernment rubber program. The proper- 
ties of butadiene, both physical and 
chemical, are reviewed and discussed, 
particularly in their relation to the com- 
mercial handling of the material. A bib- 
liography of 22 references is included. 


A Study of Fluidization of an Iron 
Fischer - Tropsch Catalyst. Max Leva, 
MILTON GRUMMER, MurRAY WEINTRAUB 
AND H. H. Storcu, Chem. Eng. Progress 
44 (1948), pp. 707-16. 


The material used in the fluidization 
study was more irregular than sharp 
sand. Typical mixtures, comprising com- 
ponents varying in size from 32- to 325- 
mesh, were studied using air and helium 
as fluids. Fluidization tubes 2%4 inches 
and 4 inches in diameter were used. The 
material fluidized was a typical fused 
iron Fischer-Tropsch catalyst. Data 
were found to be in agreement with 
correlations based on experimental work 
with sand beds when proper allowance 
was made for the greater irregularity 
of the particles. The application of the 
correlations to process design is dis- 
cussed on the basis of typical Fischer- 
Tropsch operating data. The importance 
of the correct evaluation of the physical 
properties of the reaction is stressed in 
the application of the correlations. A 
simple semigraphical method for the so- 
lution of problems is proposed. 





Products: Properties, 
Utilization and Analysis 





Determination of Trace Impurities in 
Reference Fuel Grade Iso-octane, by In- 
frared Absorption Spectroscopy. JAMES 
A. ANpbERSON, JR., Analytical Chem. 
(1948), pp. 801-4. 

In-the commercial production of iso- 
octane for reference fuel from com- 
mercial butylene alkylates by continuous 
fractional distillation there has been need 
for a precise and rapid controlled ana- 
lytical method for the finished product. 
A procedure was developed for using 
infrared absorption spectroscopy to de- 
termine trace quantities of impurities 
present in reference fuel of 99.5 percent 
purity as prepared from butylene alky- 
late. The method requires about two 
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THE PLAY OF THE YEAR « 


As the ball is snapped, a ‘‘pure T”’ formation 
suddenly breaks into a ““Goldberg Dervish,” with 
each back apparently spinning in a spiral or 
“helix.” Baffling, confusing — effective! 








THE GAGE OF THE YEAR 


The Helicoid movement is what 
makes the HELICOID GAGE click. 
It out-performs any movement 
with spur gearing. The HELICOID 
GAGE is precision built for enduring 


accuracy. 








Only Helicoid Pressure Gages 
have the Helicoid Movement 


HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 











| was explored and a number of § 
| analyses were developed. The m 


| the usefulness of instruments equippee 


hours, and has proved to be usefyj fo 
fractionating tower control purposes j, 
plant operation for the determination of 
the relative content of the less yolatij 
and more volatile impurities present i, 
the iso-octane product. The method jg 
accurate to 0.1 percent for the total con 
centrations of low boiling impurities 
high boiling impurities, and total impur. 
ties. The analyses of cycle products ang 
of spectroscopically prepared mixture 
is reported. 


Determination of Olefins in Gasolir 
Application of Infrared Spectr 
R. W. B. Jounston, W. G. Apptepy 4 
M. O. BAKER, Analytical Chem. 20 (1948) 
pp. 805-12. 

In the examination of many hydrocar. 
bon solutions it is desirable not only to 
ascertain the total olefin concentration, 
but to distinguish between the olefins as 
to the position of the double bond. This 
is particularly true in the petroleum ip 
dustry where the double bond poiitiog 
can be related to gasoline quality. The 
authors report a method for distinguish- 
ing alpha-olefins from olefins with in 
ternal double bonds. The method makes 
use of the characteristic mono-olefin ab- 
sorption bands in the 9.5 to 11.5-micron 
region and of silica gel adsorption for 
removing saturated and aromatic hydro 
carbons that interfere. Calibration curves 
are given for a number of pure olefins 
at the characteristic wave lengths to 
show the absorption similarity of olefins 
of the same type. The method has bees 
applied to a number of refinery products 
such as catalytically and thermally 
cracked gasolines and reformed gaso- 
line. A bibliography of nine references 
is included. 


Infrared Analysis of Organic Mixtures, 
Using C-H Band Structure Resolved by 
a Lithium Fluoride Prism. ELeanor L 





| SATER AND NorMAN D. CoccGESHALL, Ane 


lytical Chem. 20 (1948), pp. 812-17. 

The present-day availability of lithium 
fluoride prisms for the various com 
mercially available infrared spectrome 
ters extends the usefulness of the instnt 
ment greatly. With a prism of sodium 
chloride the usual infrared spectrometer 
does not resolve the structure of the 
absorption bands due to C-H groups 
Alithium fluoride prism that possesses 
high disperson in this spectral region 
resolves these bands very satisfactorily 
and makes them available for analytical 
use. The use of a lithium fluoride pnsm 















allows the examination of com 
and mixtures in dilute solutions of @& 
bon tetrachloride as well as the a 
of compounds which are subject to comm 
piex formation such as hydrogen 

ing and the analysis of mixtures poss 
sing large differences of intensity 0 
sorption in the sodium chloride regio” 
It makes possible a new approach to the 
systems of similar isomers and extends 


with such a prism for molecular struc 
ture determination work. 


Corrosion Book Available 


_ From National Association 


Petroleum Re finer 


Bibliographic Survey of Corrosion 
by Robert D. Misch, James Cor: 
and Hugh J. McDonald of The. Io- 
rosion Research Laboratory, ee 
stitute of Technology, Chicago *s 
available from the National Assoc? 


Vol. 27, No. # 
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start the production of 50 tons of paper a day at Th 
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@ LIMITAMP 


NG 


1900 horsepower’s worth of paper production 


At the Chase Bag Company's Chagrin Falls mill, two beaters, 
two Jordans, and a Fourdrinier paper machine are powered 
by G-E synchronous motors and a 10-unit m-g set controlled 
and protected by five G-E Limitamp controllers. These machines 
produce 50 tons of paper a day, and loss of a day’s pro- 
duction cannot be recovered in a month or even a year if 
a breakdown occurs. It's important to prevent electrical 
disturbances resulting from short circuitt—and that’s where 
G-E Limitamp proves its worth. 


Advantages for you, too... 

In 1/120 of a second Limitamp operates to prevent the 
spread of short-circuit damage. These controllers are not 
only quick acting (because of special EJ2 fuses), but the con- 
tactors are especially designed to stand up under several 
million operations—providing much longer life than is usually 
possible for such high-voltage equipment. Limitamp is also 
applicable for semi-hazardous or corrosive atmospheres. 


Apparatus Dept., Section E676-260, General Electric Co., Schenectady 5, N. Y. 


Please send me your publication GEA-4247 describing the Limitamp controller. 
COMPANY ._________. 


ADDRESS 


GENERAL ($6) ELECTRIC 


‘ember 1049. 4 Pite »-g'0 * ‘ ° 
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production-minded refinery men ask 
TWO IMPORTANT QUESTIONS 





l 
the right | answer.. | 


Clean tubes and properly 
to refineries who strive for 
them, fuel is wasted. . 
production slumps 


for greater production 


rolled joints are INDISPENSABLE 
maximum efficiency. Without 
“down” time increases 


costs advance . . . profits shrink. 


Specify AIRETOOL! Airetool tube cleaners and expanders keep 
pace with refinery needs. They'll do a faster, more thorough 
job. For further information, write The AIRETOOL Manufacturing 
Company, 316 S. Center Street, Springfield, Ohio. 


2 
7 





No. G-800 Airetool Expander with adjustable ball bearing thrust collar. 
Especially recommended for tube sheets %” to 24%,” and for expanding 


bi-metal tubes. The ball bearing thrust eliminates cage friction . . 


longer life. 


. gives 





P-Type Single Expansion Cleaner. A long cutting surface head with 
3 tiers of non-tracking cutters. A fast, powerful cleaner for removing hard 


coke in tubes 24%,” to 4%” 1.D. 








- 
AIRETOOL BRANCH OFFICES: 
MANUFACTURING COMPANY New York, Philadelphia, 
SPRINGFIELD, OHIO r Chicago, Baton Rouge, 











Houston, Tulsa. 


There's an Airetool tube cleaner and expander for every type of tubular construction 
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of Corrosion Engineers, 905 
Standard Building, Houston 2. 


Souihe 


Costing $4 per copy to members an 
$5 to others, the book has approximate 
1100 references to articles relating 
corrosion and 170 references to paten 
which were published from January, 194 
to February, 1946. The abstracts are j 
vided into general material and patent 
Each class is divided into nine maj 
groups: types of attack, investigation 
in corrosion, effects of specific medj 
effects in specific equipment, resistane 
of materials, methods of preventio 
coatings, removal of corrosion product 
and m scellaneous considerations. 
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Paul Giddens’ New Book @*"YA 
adidas 

About Early Days of Oil > 2 

Boom towns and their disasters, earl et P. 
wells, primitive equipment and transpor. logle te 
tation difficulties are all recorded i poration 
Paul H. Giddens’ new book Early Day 4 met! 
of Oil. Some 365 photographs John AlMiica hyd 
Mather made of oil life in western Penn iy a sett 
sylvania during the development of thal gel from 
industry from 1860 through 1892 fornlll caimed. 
the basis of the book. 

Following the development of the bef US.P. 2, 
ginnings of the industry from Oil Creef carbon 
across the state, this story of oii also Standai 
tells of its early leaders and their effec The ca 
upon the boom towns and the industyf of U.S. 1 
as a whole. Titusville became the queen |t can, fo 
of the industry but Pithole and similar cent of zi 
towns suffered an inglorious end. Thell of molyb: 
famous fire and flood at Titusville in : 
1892, in which Mather lost more than USP, 2, 
16,000 negatives, is one of the disasters Catalys 
which befell the early life of the industry Roelen 
that is recorded in this colorful book. Genera’ 

The scope of Early Days of Oil i Catalyt 
broad and, though of special interest i of benzin 
oil men, it will appeal to everyone interH prising jr 
ested in this era in American history on q mag 
Modern photographers will find thi stance ar 
original photographs of Mather of pari water anc 
ticular interest. uesium cz 

Curator of the Drake Museum, whith the salt 
holds many of the relics of the cali of the C¢ 
days of the industry, and chairman © sium jn ¢} 
the department of history of Alleghet i latter js , 
College, Giddens also is author of Birt tated iron 
of the Oil Industry. 

USP. 2, 
Young Engineer Keynote § “ic 
Of Annual ASCE Meet N. BL] 

Keynote of the 69th annual meetig ae 
of the American Society of Mechamaigg 9 oul 
Engineers, to be held in New York No hon fluids 
vember 28 through December 3, will be the soluti 
“Opportunity for and Responsibilit ing gas in 
to the Young Graduate Engineer. Morell 4dihyd 
than 6000 engineers are expected to res diphenyl 
ister for the week’s technical activileg (/ m 
at the Pennsylvania Hotel. + andi alkali. sol; 

Opening sessions of the council 7 Reeser: 
various executive groups will be Nover@ of th 
ber 28. Beginning the next morning, H 
technical sessions are scheduled and USP. 24 
dinner and luncheon programs. * ” Hydroc 
200 technical papers will be giver. ad Oil 

he det 
Compact Meeting Bp spent cat 
. | il 

The next quarterly meeting (a aa, 
meeting) of the Interstate VU! 0-11 9M rating thi 
Commission will be held December - 8 thi 
at the Allis Hotel in Wichita, De USP. > 
Committee meetings will be he other lyst’ an 
cember 9 and general sessions the | the Butte 
two days. The general theme 1, Hi Roehm 
meeting will be “Conservation ° Th 
ral Gas.” — 

Vovemb 
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USP. 2,445,221. Hydraulic Removal of 







, earl Gel. P. D. Isanogle and M. H. Rep- 
nsporam logle to The Davison Chemical Cor- 
led ig poration. 





A method of setting hydrogel, e.g., 
silica hydrogel, formed from a’ hydrosol 
in a setting vessel, and removing the 
gl from this vessel is described and 
claimed 
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he bef US.P. 2,447,017. Catalysts for Hydro- 
Creek carbon Conversion. K. K. Kearby to 
ii als Standard Oil Development Company. 
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The catalyst employed in the process 
of U. S. patent 2,447,016 is claimed here. 
ltcan, for example, consist of 80-90 per- 
cent of zinc aluminate and 10-20 percent 
of molybdenum oxide. 











US.P. 2,447,029. Process of Preparing 
Catalysts for Benzine Synthesis. O. 
Roelen and W. Feisst to The Attorney 
General of the United States. 
Catalytic masses spent in the synthesis 
ot benzine from CO and Hz and com- 
prising iro group catalysts precipitated 
ona magnesium carbonate carrier sub- 
stance are treated for regeneration with 
water and COs to dissolve out the mag- 
uesitm carbonates. Steam is blown into 
the salt solution obtained to remove part 
ot the COe, and precipitate the magne- 
sum in the form of basic carbonate. The 
atter is combined with freshly precipi- 
tated iron group catalysts. 
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US.P. 2,447,051. Process for Removing 





e Acidic Sulfur Compounds from Hy- 
drocarbon Distillates. D. C. Bond and 
N. B. Russell to The Pure Oil Cotm- 

oa = pany. 

eting \ ’ : : 

nicl \Meous alkali solution used to extract 

- No acidic sulfur compounds from hydrocar- 

ill bee fluids is regenerated by contacting 


bility (°° solution with free-oxygen contain- 


More 14 gas in the presence of a modicum of 
reg: i sdihydrox; diphenyl or 2, 5-dihydroxy 
vitisy “(PMenyl. About .01-2 percent by weight 


r the modicum (on the basis of the 
andy Ukali solution) is preferably employed. 
ver" SMeration is greatly accelerated by 
, 2M 'S¢ of this additive. 
d 16 
an *~ 2,447,149. Catalytic Conversion of 
a ype had, 2 Wier to Stand- 
The Vevelopment Company. 
nen details ot a process for separating 
By. ©atalyst from the vaporous and 
ay reaction products of a hydro- 
7 aa On conversion process and regene- 
~ “ing this catalyst are claimed. 
- "ee a 81. Silica-Magnesia Cata- 
the Butt Preparation thereof. D. J. 
: erbaugh and L. U. Spence to 
itu oehm & Haas Company. 


he catalyst according to this patent 
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consists of a mixture of 20-90 percent 
silica and 80-10 percent MgO. The mix- 
ture has been digested at a temperature 
of at least 50° C. in an aqueous strongly 
alkaline solution of a quaternary ammo- 
nium base, an alkali metal hydroxide or 
an alkali metal silicate. The digested 
material is freed of water-soluble ma- 
terials, brought to a pH of 8-9, and dried. 
The new catalyst is particularly suitable 
for converting ethanol to butadiene. 


U.S.P. 2,447,762. Organic Cation Ex- 
change Adsorbents Prepared from 
Spent Alkylation Sulfuric Acid or 
Similar Material. S. J. Macuga, F. G. 
Ciapetta, and R. G. Heiligmann to 
The Atlantic Refining Company. 

An acid liquor comprising H.SO, of 
98-100 percent concentration and at least 
10 percent of a H2SO,-soluble polymer 
of a normally gaseous olefin, as obtained, 
for example, in an alkylation process, is 
heated at a temperature of 250-350° F. 
until gelation of the acid liquid occurs, 
and for a sufficient period of time there- 
after to insure completion of the reac- 
tion, A granular solid is obtained which 
is freed of excess acid and dried. The 
resulting material is useful as a cating 
exchange adsorbent. 


U.S.P. 2,448,092. Dehydrofluorination 
Process. J. D. Gibson to Phillips Pe- 
troleum Company. 

Organically combined fluorine is re- 
moved from hydrocarbon alkylates by 
passing the alkylate to a fractional dis- 
tillation zone which contains a solid de- 
hydrofluorination material, such as a bed 
of Al-rings, and maintaining it under 
such conditions that free HF is formed, 
which is removed as a low boiling frac- 
tion, while free HF is introduced to said 
4one at a point below that of the intro- 
duction of the charge material. A liquid 
hydrocarbon material free from HF and 
organically combined fluorine is removed 
as a high-boiling fraction. 


U.S.P. 2.448.270. Heat-Treatment of 
Plural Oxide Gels. M. M. Marisic to 
Socony-Vacuum Oil Company, Inc. 


A gel which contains a major propor- 
tion of silica and a minor proportion of 
alumina is treated at about 1800° F. for 
about four hours. During this period the 
gel passes through stages of expansion, 
fracture and further expansion. It finally 
attains constant volume. Gels which have 
become useless for their original pur- 
pose, e.g. bead cracking catalysts the 
activity of which has decreased below 
utility, can be converted by this process 
into products valuable for other pur- 
poses. They can, for example, be em- 
ployed as catalyst diluents and supports. 


U.S.P. 2,448,272. Method and Apparatus 
for Separation of Vapors from a Con- 
tact Mass. J. W. Payne, C. V. Horn- 


berg, and R. D. Drew to Socony- 

Vacuum Oil Company, Inc. 

Particle-form solid material and ad- 
mixed gases, e.g. a mixture of a moving 
bed of particle-form solid catalyst and 
hydrocarbon vapors from a cracking op- 
eration, are separated by passing them 
under suitable conditions through a zone 
of lower pressure. Details of this process 
and of an apparatus useful therein are 
claimed. 


U.S.P. 2,448,439. Process of Preparing 
an Inorganic Hydrogel. C. N. Kimber- 
lin, Jr., and J. A. Pierce to Standard 
Oil Development Company. 

Sodium silicate is mixed with H.SO, 
to form a gel of a density of 1.21. Spher- 
ical droplets of this sol are suspended in 
mineral oil which contains sufficient 
acetylene tetrabromide to raise the der- 
sity of the oil to 1.18. The suspended sol 
is passed downwardly through the oil 
until the sol sets to silica hydrogel spheres 
which are removed from the oil by drop- 
ping into an aqueous solution of H:SO, 
of 1.19 density. 


U.S.P. 2,448,460. Process of Producing 
an Inorganic Hydrogel. J. A. Pierce 
and C. N. Kimberlin, Jr., to Standard 
Oil Development Company. 

The individual sol-forming compo- 
nents, e.g. sodium silicate and AICls, are 
separately emulsified in a liquid capable 
of forming a separate layer in contact 
with water, such as benzene. The sepa- 
rate emulsions are then combined and 
thoroughly mixed to form an emulsified 
sol which is maintained in suspension 
in said liquid by agitation for a sufficient 
time to cause setting of the sol to a 
hydrogel. 


U.S.P. 2,448,960. Method of Making a 
Hydrocarbon Conversion Catalyst. G. 
C. Connolly to Standard Oil Develop- 
ment Company. 

Solid aluminum hydrate is mixed with 

a gelatinous hydrous oxide of silicon and 
with H.SO,. The acid treated mixture is 
dried to an extent sufficient only to con- 
centrate the acid and to form Ak(SO,)s. 
A volatile base, such as- ammonia, is 
added to the partially dried mixture and 
the resulting product is washed and 
dried. A highly active catalyst for the 
conversion of hydrocarbon oils is ob- 
tained. 
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U.S.P. 2,447,308. Process for Improving 
the Color of Surface-Active Agents. 
L. J. Beckham and W. A. Fessler to 
Allied Chemical and Dye Corporation. 
A hydrocarbon mixture composed 

mainly of hydrocarbons with 10-30 C 

atoms and containing olefins is reacted 

with a nitrosyl halide, or the like, and 
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an aqueous solution of a water-soluble 
sulfite. Chromogenetic constituents are 
removed prior to this treatment by ex- 
tracting 1 part by weight of the hydro- 
carbon mixture with 0.5-6 parts of fur- 
fural at 0-70° C. The olefins to be treated 
remain in the raffinate phase. Other 
selective solvents, such as liquid SO: or 
ethylene glycol monomethyl ether, can 
be employed instead of furfural. The 
water-soluble surface active composi- 
tions obtained are suitable for use as 
detergents, wetting agents, emulsifying 
agents, and the like. 


U.S.P. 2,447,404. Process of Decoloriz- 
ing Petroleum Hydrocarbon Resins. 
N. W. Furby to California Research 
Corporation. 

Highly unsaturated, air-drying petro- 
leum hydrocarbon polymers obtained as 
bottoms in the distillation of resin-con- 
taining naphtha, e.g. cracked naphtha, 
are extracted with a combination of two 
selective solvents, one of which is polar 
and has preferential solvent action to- 
ward naphthenic and aromatic com- 
pounds and color bodies, while the other 
is non-polar and has preferential solvent 
action toward aliphatic compounds to 
be extracted from the polymers in the 
raffinate phase from the first extraction. 
A residue of light-colored, air-drying 
petroleum hydrocarbon resins is recov- 
ered from the second raffinate phase. 


U.S.P. 2,447,475. Emulsifiable Oils. R. A. 
Kaberg and J. S. Harris to Monsanto 
Chemical Company 
For forming oil-in-water emulsions of 

hydrocarbon oils boiling within the range 

of 176-760° F. and containing aromatics, 
these oils are mixed with a self-dispers- 
ing concentrate which is composed of 

3-10 percent by weight of an oil-soluble 

organic surface-active agent which is a 

neutral sulfonate or sulfate and has a 

specific Draves wetting time, and of 3-10 

percent of the condensation product of 

1 mole of a C,-Cys-alkyl-substituted hy- 

droxy compound of the benzene series 

and 8-25 moles of ethylene oxide. 


U.S.P. 2,447,479. Separation of Ethyl 
Benzene from Xylenes. F. E. Salt to 
The Distillers Company, Ltd. 

A mixture of ethyl benzene and iso- 
meric xylene is treated with acetalde- 
hyde or paraldehyde by passing gaseous 
HCI into the mixture in the presence of 
ZnCl, at a temperature of —15° to 
+15° C. The water content of the mix- 
ture is limited to an amount not exceed- 
ing 50 percent by weight of the ZnCl. 
used. The resulting reaction mixture is 
subjected to fractional distillation. The 
hydrocarbon mixture thus obtained is 
concentrated in ethyl benzene. Di(alpha- 
chlorethyl)ether can be employed in this 
process instead of the earlier named 
reagents for the removal of part of the 
isomeric xylene from the hydrocarbon 
mixture. 


U.S.P. 2,447,529. Method of Removing 
Impurities from Hydrocarbons. R. B. 
=. Jr., to Petrolite Corporation, 
td. 

A hydrocarbon oil which contains oil- 
associated acidic impurities capable of 
reaction with an alkaline refining agent 
(e.g. naphthenic acids) is mixed with 
such an agent and then subjected to the 
action of an emulsion-resolving high- 
intensity coalescing field in the presence 
of an aqueous gathering agent capable 
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of association with the reacted impuri- 
ties. The coalesced oil-dispersed material 
comprising the gathering agent and the 
reacted impurities is separated from the 
oil. Water and alcohol are illustrative as 
suitable gathering or collecting agents. 


U.S.P. 2,447,530. Process for Purifying 
Oils. R. B. Perkins, Jr., to Petrolite 
Corporation, Ltd. 

The process of this patent is similar 
to that of U. S. patent 2,447,529. It is 
employed for the removal of impurities 
which are capable of reacting with an 
acid (e.g. H:S-impurities). Such an acid, 
for example H.SQO,, is employed instead 
of the alkaline refining agent of the other 
patent. 


U.S.P. 2,447,926. Antiknock Motor Fuel. 

S. B. Wiczer. 

A gasoline is mixed with a _ small 
amount of a compound of the formula 
RsPb-R’-Pb-R; wherein R is methyl or 
ethyl and R’ is methylene or ethylene. 
The additive improves the antiknock 
value of the gasoline. 


U.S.P. 2,448,488. Purification of Naph- 
thenic Hydrocarbons. A. E. Hirschler 
to Sun Oil Company. 

A napthene hydrocarbon which con- 
tains a small amount of another naph- 
thene hydrocarbon that differs from the 
first by not more than three C atoms 
per molecule is treated in liquid phase 
with silica gel. The second naphthene is 
adsorbed on the gel. * 


U.S.P. 2,448,489. Separation of Aromatic 
Hydrocarbons by Selective Adsorption 
in Silica Gel. A. E. Hirschler to Sun 
Oil Company. 

The process of U. S. patent 2,448,,488 
is applied here in general for the separa- 
tion of two aromatic hydrocarbons with 
the same number of double bonds per 
molecule. 


U.S.P. 2,448,719. Method for Removing 
Noncombustibles from Fuel Gas. -J. 
W. Latchum, Jr., to Phillips Petro- 
leum Company. 

For removing gaseous nitrogen from 
fuel gas, e.g. from natural gas or other 
hydrocarbon gas, the fuel gas is con- 
tacted with liquid SO, at a temperature 
above the m.p. of SO:. The nitrogen is 





zone to 


dissolved in the liquid SO, and is thereby 


removed from the gaseous mixture Hs hydroca 
contained in the gaseous hydrocarbons ing of t 
is simultaneously removed by this treat of stear 
ment with formation of free sulfyr action 7 
} ing zon 

U.S.P. 2,448,971. Process for Strippi, materia 
in Butadiene Extraction. R. A. Give material 
and W. S. Craft to Standard Oj De- hated ; 
charge 


velopment Company. 

A diolefin, such as butadiene, js ¢ 
tracted from a mixture of saturated and 
unsaturated hydrocarbons by an am 


cracking 
re-coolir 












moniacal cuprous acetate solution, The 

resulting rich solution, which containg 
diolefin and monoolefin, is stripped oj™| —— 

monoolefin by passing it in countercy; 
rent flow to the same kind of diolefngy USP. 3 
The stripped solution is heated to |g catbor 
erate a substantial fraction of the dim ‘0 Un 
solved olefin and is passed in a particulagim An ar 
manner through a desorber. Diolefiniil with an: 
vapors from the desorber are recycled lating ca 
to the stripping zone. : and thor 
is prefer 
U.S.P. 2,449,,010. Method of Stabilizing matics a 
Hydrocarbons. R. F. Robey, J. Fed pene anc 
dirko, and A. E. Barnett to Standard isopropy! 
Oil Development Company. ; 
The patent describes a method to ref USP. 2 
duce the peroxide content of a hydro phene. 
carbon material containing a diolefin and nen to 


a peroxide thereof which tends to cause Inc. 


polymerization of the diolefin. The Thioph 
charge material is heated in the presence ja. a¢ |e: 
of a small amount of a phenolic typi drogen is 
antioxidant with a small amount of alferhon fc 


antioxidant promoter consisting of 


T. the preset 
compound of a metal that exhibits : 


a syntheti 





standard oxidation potential within thd and at Jeg 
limits of the standard oxidation poten uch as a 
tials for methylene blue chloride anda tempey 
titanous chloride (—0.53 to —0.04), coi nressures 
stannous chloride. The promoted anti temperatu 
oxidant composition is also claimed. HBictive hy 
temperatu 

U.S.P. 2,449,016. Activation of Petroleuii§ wi. 34 
Adsorbents. T. P. Simpson, J. Wi Monoamy 
Payne, and P. D. Valas to Socony for examp 
Vacuum Oil Company, Inc. and amyle 

Acid refined petroleum oil is treatet ‘ 
with a finely divided porous adsorptv@iysp 2,4 
clay-type inorganic material which ang fF y s 
ries an outer layer deposit of not les Compan: 
than 2% percent of activated carbon ri hop 


sulting from the incomplete combust 


: acted in th 
and removal of petroleum oil. 


tatalyst of 
u percent 





CRACKING AND REFORMING 
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U.S.P. 2,448,015. Cracking of Hydrocar- 
bons. R. E. Burk to The Standard 
Oil Company of Ohio. 

Kerosene is treated with a liquid cata- 
lyst the inorganic constituents of which 
comprise about 89 volume percent of 
HF (based on the kerosene) promoted 
by an amount of BF; sufficient to pro- 
vide a partial pressure of 150 psi., at a 
temperature of 90° F. and at a pressure 
at least sufficient to maintain the HF 
in liquid phase. The treatment is con- 
tinued for such a period of time that 
the kerosene is cracked to produce a 
substantial amount of gasoline and lower 
hydrocarbons. 


U.S.P. 2,448,257. Process for Converting 
Hydrocarbon Gases. L. P. Evans to 
Socony-Vacuum Oil Company, Inc. 

A hot granular solid is passed down- 
wardly in series through an upper reac- 
tion zone, a transfer zone of restricted 
cross-section, and a lower reaction zone. 
Ethane is passed in direct contact with 


* percent 

the cataly: 
vdrocarbo 
a boiling ra 
The high § 
Part of the 
able influen 


the solid in the upper zone, and pf 
pane is passed in direct contact with the 
solid at a lower temperature in the lowe 
reaction zone. Substantially the sam 
pressure is maintained in both reacti@ 
zones adjacent the transfer zone. * 
effluent streams from both react ; 
zones are combined. A Cs-cut 18 SCPE tin, Proc 
rated from the combined streams HE pop... 
recycled to the lower reaction 720% Th n 
High yields of gaseous olefins are ® hice ye 
tained by this cracking process at i ia, 


peratures of 1500° F. and _ higher. Nich as a 
. if . 
U.S.P. 2,448,922. Continuous Cree ey "7 
Process. T. P. Simpson an¢ ~ Ing dig ty 
Eastwood to Socony-Vacuum I bre vt 
Company, Inc. than toride od 
Hydrocarbons are contacted im be vith HE y| 
liquid phase with highly heated ene Rted fro; 
lar refractory material in a reaction on Contains the 
to vaporize and rapidly rars¢ the tion? and hy] 
perature of the hydrocarbons to reac” the ‘ 


is contacted Wi" leh. bo} 


temperature. Water in the react “oiling 


the granular material 


; i 
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none to produce steam, mix it with the 
yydrocarbon vapors, and promote crack- 
ing of the hydrocarbons in the presence 
‘steam. Vapors removed from the re- 
eat-H tion zone are quenched in a quench- 
- gone by contact with cold granular 
naterial to halt the reaction. Granular 









Ping terial removed from both zones is re- 
VEN bated and recooled, respectively, liquid 
De- harge hydrocarbon and water for the 
} racking reaction being preheated in this 
CX cooling of the granular material. 

| ani 

an. ——— 
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ae USP. 2,448,160. Treatment of Hydro- 
carbons. C. L. Thomas and V. Haensel 


> ih 
> lib , . . 

ee Universal Oil Products Company. 
iculaaima An aromatic hydrocarbon is reacted 
olefin with an olefin in the presence of an alky- 


vcledall lating catalyst comprising silica, alumina, 
and thoria. A temperature of 350-850° F. 
s preferably employed. Alkylated aro- 
gm matics are obtained, a mixture of pro- 
_ Fel pene and benzene, for example, giving 


ndardam isopropyl benzene or cumene. 

to rel US.P. 2,448,211 Alkylation of Thio- 
ydromm phene. P. D. Caesar and A. N. Sacha- 
n an nen to Socony-Vacuum Oil Company, 
cause Inc 

* 

. The hiophene or alkylthiophene which 
SCnce has at least one replaceable nuclear hy- 


- tyP@ drogen is contacted with an olefin hydro- 
Ol a carbon for not more than one hour in 


Of Gi the presence of activated natural clay or 
et asynthetic adsorbent composite of silica 
in th 


and at least one amphoteric metal oxide, 
sich as an ovide of Al, Ce, Th, or Zr, 
a temperatures of 140-400° C. and at 
pressures of atmospheric to 1000 psi. The 
temperature shall be higher for less re- 
ative hydrocarbons. The higher the 
temperature, the lower shall be the pres- 
sire and the shorter the reaction time. 
Monoamy! and diamyl thiophene can, 
lorexample, be obtained from thiophene 
and amylene 














USP. 2,448,400, Process of Alkylation. 
E. M. Skinner to Socony-Vacuum Oil 
ompany, Inc 

An isoparaffin and an olefin are’ re- 
led in the presence of a complex HF 
‘alalyst of titratable acidity of at least 
% Dercent and not greater than about 
> percent. The catalyst shall not con- 
fan over 2 percent of tar and not over 
~ Percent of water. The remainder of 
ie catalyst complex is composed of 


ae oe of high S content with 
» lowe Tein range between 150° and 700° F. 
— eo > content of the hydrocarbon 
eactioay, es le catalyst complex has a favor- 
». Th uence on the alkylation reaction. 
ctiol 
ial re 248,601. Hydrocarbon Alkyla- 
1s alm p focess. C. S. Kelley to Phillips 
zone *¢troleum ( ompany. 
re ob 4 le patent is concerned with the alky- 
st tet re . a low-boiling isoparaffin, such 
or. » t vvutane, with low-boiling olefin, 
“Ss 4 mixture of butylenes, in the 
racking f sence ota HF catalyst. A low-boiling 
S. Gon of the reaction effluent contain- 
m Oil ® “ssolved HF is reacted with a pro- 


pane- . . . 
hots en mixture to form propyl 
thé mde by reaction of 


in | vith HE bs the propylene 
gran wd A low-boiling fraction sepa- 
yn zon whee, the second reaction effluent 
e tem — the propane of the added mix- 
eactioafm,. Md hydrocarbons lower-boiling 





an : - 
Pe isoparaffin reactant, while a 


iling fraction of this second efflu- 








ent comprises this reactant and propyl 
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fluoride. This latter fraction is passed to 
the alkylation reaction zone. 


U.S.P. 2,448,641. Alkylation of Cyclic 
Unsaturated Hydrocarbons Using Al- 
kali Metal Catalyst. G. M. Whitman 
to E. I. du Pont de 
Company. 

Alkyl substituted aromatic hydrocar- 
bons, such as toluene, can be alkylated 
in the side chain by contacting them 
with a monoolefin and an alkali metal 
catalyst, such as sodium, at a tempera- 
ture of 150-450° C. under a pressure of 


50-3000 atm. 
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RED LINE 


When you need gauge glasses, 
you need them quick. Low water in 
your boiler, for example, could 
cause damage costing real money. 
But a broken gauge glass wouldn't 
reveal the danger. There isn't any 
economy in being without spares. 
There just isn’t any economy in 
being without Corning products. 
They provide the most dependable 
service at the lowest possible cost. 
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Address 





POLYMERIZATION AND 





Nemours and 
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CONVERSION 
U.S.P. 2,446,998. Process of Catalytically 
Treating Hydrocarbons with Hydro- 


gen Fluoride and Boron Trifluoride in 
the Presence of Hydrogen. R. E. Burk 
to The Standard Oil Company (Ohio). 
Hydrocarbons comprising a normal 
paraffin and an olefin are subjected, in 
the presence of hydrogen in an amount 
to provide a partial pressure of H: from 
50-2000 psi., to the action of 5-300 per- 
cent by volume (based on the hydrocar- 
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you HAVE EXTRA GAUGE GLASSES 
re they are made by Corning! 





Exclusive Features of 
Corning Gauge Glasses 





Other Corning Mill Supply Glassware 
Pyrex brand sight glasses; Pyrex and 
Corninc brand Lubricator and Oil Cup 
Glasses. 


Sold only through Leading Mill Supply, 
Plumbing and Heating Wholesalers, Hard- 
ware Wholesalers. etc. 


CORNING GLASS WORKS, DEPT. 03-79PR * CORNING, N. Y. 


We are interested in buying .................-....--...ss-lesserssnsssscsesnonseees 
Where is nearest source of supply? 


TECHNICAL PRODUCTS DIVISION: GAUGE GLASSES * GLASS PIPE + LiGHTINGWARE 
SIGNALWARE * LABORATORY GLASSWARE « OPTICAL GLASS * GLASS COMPONENTS 
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a pictorial record of standard an 
special built HEAT TRANSFER 
EQUIPMENT 





You are invited to send for this record of ingenuity in heat 


exchanger design and construction. 


Shown, among examples of the many types we build, a 
units for diversified applications, high pressures, and special operating 
conditions as well as conventional types for ordinary exchanger services in 
petroleum refineries, chemical plants, process industries, power plants, ett: 


Thousands of installations in successful operation attest to Vogt's ability 
Write for a copy to give effective help in the solution of heat transfer problems peculiat 


of Bulletin HE-5, ‘ . 
on your letterhead. to a wide variety of operating conditions. 


ee ee 


INCORPORATED 


LOUISVILLE 10, KENTUCKY 
BRANCH OFFICES: NEW YORK, PHILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS 
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benzen 
agent, 


500° C. 
phosph 
calcine 
acid a 
Atmos 


to 300 





jons) of a liquid catalyst comprising 
jqid HF and not more than 50 mol 
yrcent of BF. (based on the total fluo- 
and aides) dissolved in the HF. The reac- 
jon is continued at a temperature of 
_% to 250° F. under a, total pressure 
FE wficient to maintain the HF liquid. At 
R ast part of the olefin is converted into 
aturated hydrocarbons along with the 
modification of the normal pkraffin. The 
mount of hydrocarbons accumulating 
n the liquid catalyst is very small. 





JSP. 2,447,116. Vacuum Stripping of 
Moving Catalyst in Hydrocarbon Con- 
yersion Process. R. B. Collins to Uni- 
versal Oil Products Company. 

The patent relates to details of a 
process for hydrocarbon conversion 
comprising passing the charge feed up- 
watdly through a reaction zone contain- 
ing a body of finely divided solid cata- 
lyst and passing an oxidizing gas up- 
wardly through the contaminated cata- 
lyst in a regeneration zone after freeing 
the catalyst from hydrocarbons in a 


stripping zone. 


USP. 2,447,313. Polymerization Process. 
D. R. Carmody and L. G. Sharp to 
Socony-Vacuum Oil Company, Inc. 
The patent relates to the details of a 

process for the manufacture of heavy 

polymers from at least one mono-olefin 
it liquid phase in the presence of a non- 
reactive hydrocarbon diluent with not 
more than four C atoms and AIBrs as 
a catalyst. 


USP. 2,447,577. Treating Hydrocarbon 
Fluids. C. E. Hemminger and C. W. 
Tyson to Standard Oil Development 
Company. 

The patent relates to a process for 
separating a hydrocarbon oil into a re- 
sidual oil fraction containing vaporizable 
and unvaporizable constitutents, and a 
condensate fraction; contacting the con- 
densate fraction with hot analysist under 
conversion conditions, separating and 
regenerating hot spent catalyst from the 
vaporous reaction products and using 
the regenerated hot catalyst for con- 
verting the residual oil fraction. 


US.P. 2,447,599. Methylation of Aro- 
matic Hydrocarbons. L. Schmerling 
to Universal Oil Products Company. 
An aromatic hydrocarbon, such as 
enzene, is contacted with a methylating 
agent, such as methyl halide, methanol 
heat # ot methyl ether, at a temperature of 350- 
500 C. in the presence of an acid-acting 
phosphorus compound catalyst, eg. a 
calcined compound of pyrophosphoric 
are acid adsorbed on diatomaceous earth. 
Atmospheric or increased pressure up 
cing HH ‘© 300 atm. can be employed. The cor- 
, ¢sponding methylated hydrocarbon, e.g. 
e510 toluene is obtaine 1 , ’ 
« ed, 


etc uae. 2,448,334. Pyrolytic Conversion 
ot Hydrocarbons. K. M. Watson to 


lity Sinclair Refining Company. 
ydrocarbon vapors to be converted 
liar dre repeatedly pass 

Z ly passed transversely and at 


ge ely different elevations through 
oan of catalyst passing in a relatively 
a vertically elongated body down- 
min ae a vertically elongated 
ra 3 hile this treatment is effected 
Meese: zone of the chamber, re- 
— ng air is passed transversely in 
€sponding manner through the 

y of catalyst in a lower zone of the 
Bester separation of the hydro- 

+ vapors from the catalyst. The 
Partially regenerated catalyst is 








Novels, 
ovember, 1948—A Gulf Publishing Company Publication 





pe ern and best equip od 
exclusively high alloy 


DUBATOY Where 
Oil 
Industry 
Gets 
= Its 
- GOOD 


Tube 
Supports 





THE DURALU COMPANY 


. 











suspended in a current of air, and this 
suspension is passed upwardly while the 
regeneration of the catalyst is com- 
leted to the upper end of the catalyst 

y, gaseous combustion products be 
ing withdrawn from the system. 


U.S.P. 2,448,549. Apparatus for Cata- 
lytic Conversion of Hydrocarbon Va- 
oe C. S. Reed and A. H. Schutte to 

he Lummus Company. 

The patent relates to a catalytic con- 
version apparatus with a conversion 
chatnber, a catalyst-reactivation cham- 
ber, and a vertical conduit between the 
chambers, and claims the means for 
passing the catalyst from one of these 
chambers to the upper end of the con- 
duit and from the lower end of the con- 
duit to the other chamber. 


U.S.P. 2,448,550. Heat Recovery System 
for Catalytic Conversion Processes. C. 
S. Reed and A. H. Schutte to The 
Lummus Company. 

A method of continuously carrying 
out a catalytic hydrocarbon reaction is 
claimed. The catalyst and vaporous re- 
actants are continuously passed through 
a conversion zone, and spent catalyst, 
after separation from the reacted prod- 
ucts, is continuously fed to a reactiva- 
tion zone and then returned to the re- 
action zone in a particular manner. 


U.S.P. 2,448,553. Process for Recycling 
Catal Fines in a Catalyst Conver- 
sion System. A. H. Schutte and C. S. 
Reed to The Lummus Company. 

In a catalytic conversion system for 
hydrocarbons using a finely divided solid 
fluid catalyst, the catalyst fines carried 
by the effluent vapors from the conver- 
sion zone after separation of the bulk 
of spent catalyst, and the fines carried 
by the effluent gases from the regenera- 
tion zone, respectively, are directly in- 
jected back into the respective zones 
from which they were obtained. The 
separation of the bulk of catalyst from 
the effluent gases or vapors is prefer- 
ably carried out by cyclone separation. 


U.S.P. 2,448,620 Recovery of Hydrogen 
Fluoride by Distillation with an Olefin. 
G. R. Reading and R. E. Vinyard to 
Phillips Petroleum Company. 


The process of this patent is related 
to that of U. S. patent 2,448,601. Propy- 
lene is employed to form propylene fluo- 
ride with HF contained as an impurity 
in the reaction products of the conver- 
sion of low-boiling hydrocarbons. These 
products are thus obtained free of HF 
if a sufficient stoichiometric excess of 
propylene over the free HF present has 
been employed. 


U.S.P. 2,448,828. Photopolymerization. 
M. M. Renfrew to E. I. du Pont de 
Nemours and Company. 

A photopolymerizable ethylenically un- 
saturated organic compound, such as 
styrene, is irradiated with light of a wave 
length of 1800-7000 angstroms in the 
presence of 0.0-1.0 percent by weight of 
an acyloin ether of the formula 


R—CH—CO—R’ 


O—R’” 


wherein R. R’, and R” are monovalent 
hydrocarbon radicals. Benzoin propyl 
ether is, for example, a suitable catalyst. 


U.S.P. 2,448,976. Polymerization of 
Alpha Alkyl Styrene. R. G. Heilig- 
mann to The Atlantic Refining Com- 
pany. . 

An alpha alkyl styrene in which the 
alkyl group contains not more than three 
C atoms, e.g. alpha methyl styrene, is 
contacted with a hydrogenating catalyst, 
such as Ni, and an alkali metal hydro- 
carbon compound in which the alkali 
metal is directly bonded to a hydrocar- 
bon radical, e.g. n-butyl lithium, at a 
temperature of 50-300° F. and a pres- 
sure of 500-2000 psi. in the presence of 
an inert solvent, such as pentane. Solid 
resinous materials are obtained. 


U.S.P. 2,449,027. Conversion of Hydro- 
carbon Oils. A. Voorhies, Jr., to Stand- 
ard Oil Development Company. 

The patent relates to a process for the 
conversion of hydrocarbon oils in vapor 
form by a subdivided catalyst contained 
in a conversion zone and is particularly 
concerned with the method of separating 
the conversion products from entrained 
catalyst by means of a stripping gas. 





HYDROGENATION, DEHYDROGENATION, AROMATIZATION 





U.S.P. 2,447,016. Catalytic Reforming of 
Hydrocarbons. K. K. Kearby to Stand- 
ard Oil Development Company. 
Hydrocarbons are contacted at ele- 

vated temperature with a catalyst com- 
position consisting of at least 70 percent 
of zinc aluminate spinel supporting mo- 
lybdenum oxide or chromium oxide, or 
both. The aromaticity of the hydrocar- 
bon mixture is increased by this treat- 
ment. 


U.S.P. 2,447,043. Hydroforming Process. 
A. B. Welty, Jr., and C. H. Holder 
to Standard Oil Development Com- 
pany 
A metallic oxide catalyst containing 

molybdenum, chromium, or tungsten ox- 

ides chemically combined mole for mole 
with CaO is continuously fed in pow- 
dered, fluidized form together with gasi- 
form hydrocarbons into a reaction zone 
and contacted therein in the presence of 
added hydrogen. The reaction products 
are withdrawn and recovered. A fluidized 
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stream of spent catalyst in substantially 
unreduced condition but containing car- 
bonaceous deposits is withdrawn sepa- 
rately and regenerated. A mixture of a 
fluidized mass of catalyst and an oxidiz- 
ing gas is maintained in the regenera- 
tion zone. The amount of this gas shall 
not be substantially in excess of that 
required to burn off carbonaceous de- 
posits. The fluidized stream of regener- 
ated, hot catalyst is recycled tothe re- 
action zone. 


U.S.P. 2,447,505. Hydrocarbon Synthesis 
with Fluidized Catalyst Regeneration. 
E. A. Johnson to Standard Oil Com- 
pany (Indiana). 

A CO and H; mixture is passed under 
suitable reaction conditions upwardly 
through a reaction zone in contact with 
a large mass of solid synthesis catalyst 
regeneratable by He and of small parti- 
cle size, at such a rate as to produce a 
liquid-like turbulent dense catalyst phase 
superimposed by a light catalyst phase. 








Catalyst particles are centrifugally sep. 
arated from the light upper phase within 
the reaction zone itself. The cataj 
thus separated is passed as a down. 
wardly moving column into a zone which 
is below the level of the dense catalyst 
phase and at least partially surrounded 
by this dense catalyst phase but which 
is separated from this phase. H, is intro. 
duced at a low point into this zone, ang 
catalyst is passed from the base of the 
column back to the dense catalyst phage 
through this zone while undergoing aerg. 
tion with He. Normally liquid hydrocar. 
bons are synthesized. 


U.S.P. 2,448,279. Synthesis of Organic 
Compounds, L. C. Rubin to The 
W. Kellogg Company. 

A mixture of a carbon oxide and , 
is continuously flowed upwardly in a 
reaction zone through a mass of finely 
divided catalytical material at reaction 
temperature in such a manner that this 
material is maintained in suspension, 
Velocity conditions of the gaseous mix. 
ture are maintained such that the greater 
part of the contact material is main- 
tained in a relatively dense pseudo-liquid 
phase and that highly turbulent motion 
of the solid particles is produced in the 
dense phase. Details of this process are 
described and claimed. 


U.S.P. 2,448,290. Process for the Pro. 
duction of Synthesis Gas. H. V. Atwell 
to The Texas Company. 

A preheated stream of a gaseous hy- 
drocarbon and steam or CO; is passed 
at reaction temperature in contact with 
a solid catalyst in a stationary bed pro 
vided with passages for the flow of the 
reactants there through. A powdered 
heat carrier at a temperature substan 
tially above the reaction temperature is 
suspended in the reactant stream. The 
amount of this heat carrier shall be sul 
ficient to supply heat for the reaction 
and maintain the reaction temperature 
The heat carrier is separated from the 
gaseous effluent stream withdrawn from 
the reaction zone and comprising a mx 
ture of CO and Hs, is reheated and then 
re-admixed to the reactant stream er 
tering the reaction zone. 


U.S.P. 2,449,004. Preparation of Sub 
stituted Styrenes. C. E. Morrell and 
O. C. Slotterbeck to Standard Oi 
Development Company 
A mixture of an isopropyl benzene and 

steam is contacted with a dehydrogent 

tion catalyst consisting of a major po 
tion of MgO, a minor portion of Fe: 

a minor portion of CuO, and a mino 

portion of K,O under dehydrogenating 

conditions of temperature and pressuft 

(e.g. at 1100-1300° F. and at atmosphent 

pressure), An alpha methyl styrene 5 

obtained. 


— 


HEAVY OILS AND WAXES 
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U.S.P. 2,447,607. Lubricant. J. ond “ 


mer and G. W. Duncan to 

Oil Development Company. — 

A mineral lubricating oil is om 
pounded with 0.5-5.0 percent by we 
(based on the total composition) ° 
alkaline earth metallo-organic deter 
having a tendency to form emuls 
and drop out of oil solutions a m1 
presence of water, and 0.05-4 perce® 
an oil soluble hydrophilic agent 
as phenoxy ethanol or phenoxy 
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LONG SHOT OF A SURE THING 


This pipeline terminal is a sure thing when con- For the details on a sure thing for your petro- 
servation of petroleum vapors is considered. leum storage facilities, write for the latest bulletin 
Manifold lines connect three Expansion Roof on the Expansion Roof. 

tanks to the twenty-two cone roof tanks to give FABRICATED PLATE DIVISION 

this terminal extra capacity to take care of the 

expansion of vapors pm to rises in temperature GRAVER TANK & MEG. CO. ING. 

or the displacement of vapors due to pumping in 
Operations. 

The manifold lines and tanks form a closed 
system, which holds the vapors under normal 
terminal operation . . . the daytime expansion of 
vapors being offset by pumping out and the night 
filling being offset by shrinking due to lower tem- 
peratures. Vapor pressures alone cause the Expan- 
sion Roofs to rise or descend. 

Venting to the atmosphere and the intake of 
moisture-laden air are prevented .. . all standing 
losses and most filling losses are eliminated. 


East Chicago, Indiana 


NEW YoRK . PHILADELPHIA «+ CHICAGO + CATASAUQUA, PA. HOUSTON SAND SPRINGS, OKLA. 
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MULTI-STAGE 


STEAM TURBINES 


Simplicity and reliability characterize the Murray Type 
UV Turbine. Available in from two to ten pressure stages 
on two basic pitch diameters. The Type UV can be supplied 
in capacities from 100 to 4000 HP, condensing or non- 
condensing. It can be used for mechanical drives or for 
smaller generator drives. 

Murray Type UV is durably built for dependable perfor- 
mance. Horizontally split case construction to suit operat- 
ing conditions. Blades are stainless steel, shafts of alloy 
steel. The assembled rotors are dynamically balanced. 
Governors are provided to suit specific job requirements. 


Let our engineers cooperate in smoothing out your power problems. 
WRITE FOR BULLETIN T-122 








BURLINGTON, |1IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 


IRON WORKS COMPANY 








panol, for stabilizing the detergent j, 
solution in the oil. 


U.S.P. 2,448,037. Lubricating Composi. 
tions. B. H. Lincoln and G. D. Byrkit 
to The Lubri-Zol Development Cor. 
poration. 

The lubricant according to this patent 
comprises a major amount of lubricating 
oil and 0.001-10 percent of an oil-soluble 
neutralized organic carboxylic acid bear. 
ing a thiocarbonate radical and having 
the formula: 

xX 


I 
* C—X—Q 
| | 
R—X—C—xX—C—Y 
| 
R 
where X is oxygen or sulfur and at least 
one X is sulfur, Y is a halogen, R is an 
organic radical and Q is one hydrogen 
equivalent of a sole-forming radical. The 
formula of the additive can be varied and 
a radical containing trivalent or pentava- 
lent nitrogen can then be substituted for 
Q. The lubricating composition has high 
film strength and high resistance to oxi- 
dation. Formation of corrosive products 
during use is reduced. 


U.S.P. 2,448,093. Penetrating Oil Com- 
positions. L. D. Gittings to Monsanto 
Chemical Company. 

This composition comprises a hydro- 
carbon oil, e.g. a low boiling petroleum 
oil and a lubricating oil, and 5-60 percent 
by volume of dicyclohexyl. The compo- 
sition has outstanding penetrating and 
creeping properties. 


U.S.P. 2,448,720 Novel Greases. F. |. 
Licata to Nopco Chemical Company 
The lubricating grease according to 

this patent comprises mineral oil, 2-20 

percent of an aluminum soap of a satu- 

rated higher fatty acid, e.g. stearic acid, 

and 0.1-5 percent of a barium soap 0! 

a higher fatty acid. The amount of the 

latter soap shall be only a fraction ot! 


| that of the former. The characteristics 


: at 
of the grease are substantially improve 
by the barium soap additive. 


U.S.P. 2,448,721. Aluminum Soap 
Greases. F. J. Licata to Nopco. Chem 
cal Company. ete 
The object of this patent is similar to 

that of U. S. Patent 2,448,720. Instead 


| of the barium soap, corresponding soaps 
| of Fe, Co, Ni, Zn, or Cu are used here 


as additive to the aluminum soap, grease 


U.S.P. 2,449,025. Rust-Inhibiting Lubri- 
cant. W. R. Turner to The Atlantic 
Refining Company. 
The rust-inhibiting lubricant according 

to this patent comprises hydrocarbon 

lubricating oil, 0.25-3 percent of an alka- 
line earth metal petroleum sulfonate, an 

0.01-3 percent of a pure aliphatic alcoho 

with at least five C atoms, such as hexe 

nol or decanol. 
—— eon 


PETROCHEMICALS 








| +ULS.P. 2,446,124. Reaction of My 


| phatic unsaturation is 


Halides with Compounds Having Al 
phatic Unsaturation. T. Boyd to #0" 
santo Chemical Company. ee 
The process of this patent is $m 
to that of U. S. Patent 2,446,123. In Bf 


| ali- 
present case a compound of gener agi’ 
correspond ’ 


' I, 11 
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yeated in the presence of a solid com- 
lex salt of a mercury halide and a cer- 
im halide, such as HgBrs and CeBrs. 





USP. 2,447,139. Production of Halo- 
cycloalkanes. L. Schmerling to Uni- 
yersal Oil Products Company. 

A tertiary alkyl chloride or bromide is 
eacted with a naphthene hydrocarbon 
ata temperature of —40° to +10° C. in 
the presence of a catalytic solution 
formed by adding a Friedel-Crafts type 
metal halide to a liquid nitrohydrocar- 
bon. Halonaphthenic compounds, such 
gs monochloroalkylcylohexane, are 
formed. 


ONE PUP sin 1: 105s 


US.P. 2,447,400. Oxidation of Aromatic | 


Hydrocarbons. W. S. Emerson and J. 
W. Heyd to Monsanto Chemical Com- 
pany. 

Isopropylbenzene is contacted at a 
temperature below its boiling point with 
gaseous oxygen in the presence of an 


oxidation catalyst consisting of Ca(OH )e. | 


Acetophenone and dimethylpheny] carbi- 
nol can be recovered from the reaction 
product. 


U.S.P. 2,447,414. Oxidation of Isopropyl- 
biphenyl. M. Kosmin and W. S. Emer- 
son to Monsanto Chemical Company. 
The patent makes use of the process 

of U. S. patent 2,447,400 for the oxida- 

tion of isopropylbiphenyl. Phenyl aceto- 
phenone and dimethylxenyl carbinol can 


be recovered from the reaction product. 


US.P. 2,447,481. Method of Synthesizing | 


Aliphatic Mercaptans and Sulfides. R. 
T. Bell and C. M. Thacker to The 
Pure Oil Company. 

A mixture of H:S and olefinic hydro- 
carbons is reacted in contact with an- 
hydrous AlCl; in the presence of an- 
hydrous HCl. The molal ratio of olefinic 
hydrocarbons to H:S shall be within the 
limits of 10:1 to 1:10. Aliphatic mercap- 
tans and sulfides are obtained. 


USP. 2,447,565. Production of Alde- | 


hydes by a Halogen - Hydrogen Ex- 

change Reaction. J. A. Chenicek to 

Universal Oil Products Company. 

A saturated hydrocarbon which con- 
tains at least one tertiary C atom, e.g. 
a1 isoparaffin, is reacted with an acyl 
or aroyl halide, such as benzoyl chloride, 
in the presence of a Friedel-Crafts cata- 
lyst at a temperature of —40° to +100° 
\. and for a time such as to convert the 
acyl or aroyl halide into the correspond- 
ing aldehyde and the saturated hydro- 
carbon into a halogenated hydrocarbon 
ot the same number of C atoms. 


US.P. 2,447,600. Production of Unsatu- 
tated Nitriles. W. A. Schulze and J. 
: Mahan to Phillips Petroleum Com- 
any, 

A conjugated aliphatic or cycloali- 

phatic diolefin, such as 1, 3-butadiene or 

|,3-cyclopentadiene, is mixed in vapor 
oe HCN. The mixture is con- 

; 9 with a solid catalyst containing 

ustantially anhydrous CuCl at a tem- 

perature of 400-1000° F. under anhyd- 
an atone and at a pressure of less 
mixte Psi. permitting the reaction 

i eeu’ stay in vapor phase. Result- 

m itrile of an unsaturated carboxylic 

tal ©.8. n-pentenenitrile, or cyclopen- 
Yi cyanide, is recovered. 


USP - 2,447,610. Solid Halogen Deriva- 


lives of Polymerized Methyl Penta- . 
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SIER-BATH SCREW PUMP 


Advantages: « pulseless 
flow + anti-friction bear- 
ings + vibrationless 
operation - low mainten- 
ance cost + rugged 
construction. 

Pumps: Acetate, asphalts, 
brines, Bunker C Fuel Oil; 
Cellulosics, Greases, 
Molasses, Syrups, Lube 





a, 


in the repair a 

















Oils, etc. 











Flow + Vibrationless 
Roller Bushings for 
ning under load, 


g Solutions. 
Capacities: 1-550 g. p. m. 


water. 





SIER-BATH GEAREX PUMP. 
+ Balanced Axial Thrust - Pulseless 


. 


Pumps: Dils, Varnishes, Solvents, 
Molasses,. Chemical “ 


Discharge: 250 p. s. i. for medium 
or high viscosities. 50 p. s. i. for 
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The most notable point about SIER-BATH 
Screw Pumps and Gearex Pumps is their 
relative freedom from maintenance. 


6 br xe om is no mystery about the ability of Sier-Bath 
Pumps to stand up under the most trying conditions. 
After all, in such pumps, the worms and gears are the most 
important parts. And when you consider that Sier-Bath 
Pumps are made in the best equipped precision gear shop 
in the country, it is easy to understand thir exceptional 
dependability. Their pulseless flow and vibrationless opera- 
tion greatly reduce maintenance cost—there is much less 
wear on valves, couplings and other fittings. Pipes and 
joints remain tight. With labor costs at their present high 
figures, these are important points to consider in pump 
selection. Send for descriptive booklet. 


ALSO MAKERS OF SIER-BATH PRECISION GEARS 








FOUNDED 1905 


MEMBER A. G. M. A. 
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Such a a 


| Varied Array 


of Equipment gives 
Assurance as to our 
ability to produce your 


Gratial Need! 


PRESSURE VESSELS 
TOWERS + TANKS 
PLATE WORK 
SPECIAL EQUIPMENT 
and MACHINERY 


SUN SHIPBUILDING 
PN 10>) Me lole Glee) | 7-\, bf 


CHESTER PA. 
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iene. J. D. Calfee and R. M. Thomas Add C fo 
to Standard Oil Development Com- om rt 
pany. 
" 2methylpentadiene-1,3 is polymerized Yi Saf id 

ita temperature of —10° to —160° C. to our ety rogram 
in the presence of a Friedel-Crafts cata- 
lyst dissolved in a non-complex form- 

ing halogenated alkane with 1-5 C atoms et get 

‘which is liquid at the polymerization 
jemperature. The rubbery solid polymer 
with a molecular weight of more than 
| 0,000 is dissolved in benzene or toluene. 
Ck, Br, or HCl is added to this solu- 
fon to saturate at least some of the 
double bonds present in the polymer and 
thereby to form a resinous, hydrocarbon 
soluble, solid substance capable of being 
formed into films. 


USP. 2,447,717. Fluorination of Organic 
Compounds. J. H. Simons to Minne- 
sota Mining & Manufacturing Com- 
pany. 

Fluorine is moaraes with a pene COMFORT IS IN THE SADDLE With 
organic compound, such as benzene or . - nile g 3 ge 
‘toluene, dissolved in pyridine or fluorin- this broad saddle nose bridge, there’s 
less fatigue in wearing these goggles over 


ated pyridine as a substantially inert . ena 
liquid solvent diluent. The fluorinated long periods of time in heavy duty opera- 
Dproduct is recovered from the solute. tions. Super-Tough* lenses, of course. 


USP. 2,447,794. Hydrocarbon Perox- 
ides. P. D. Brewer to Union Oil Com- 
_ pany of California. 

A normally non-gaseous paraffin hy- 
drocarbon is contacted in the liquid 
phase with a gas containing free oxygen 
at temperatures of 225-300° F. and at 
pressures sufficient to maintain the liquid 
phase in the presence of 0.5-5.0 percent 
by weight of a basic reacting compound 
of an alkaline earth metal. The amount 
of basic reacting agent is maintained at 
all times at an acid number not exceed- 
ing about 21 mg. KOH/g. An oxidation 
product is obtained which contains 5-30 
percent of paraffin peroxide. Paraffin 
wax peroxide can also be obtained by 
this process. 


USP. 2,447,810 Resinous Material Con- 
taining Maleodinitrile. D. T. Mowry 
to Monsanto Chemical Company. AN OUNCE AND A QUARTER OF PREVEN- 
A mixture of styrene, alpha-methyl- TION ... Lightweight, form fitting 

styrene, or alpha, para-dimethylstyrene MONOGoggle can be worn all day with 

and 0.5-50 percent by weight of maleo- comfort. Tru-Hue green or clear plastic 
dinitrile is heated to polymerizing tem- full vision interchangeable lens has high 


oy A resinous interpolymer is impact strength. 
ormed, 


US.P. 2,447,811 Resinous Interpolymers 
Containing 1,2-Dicyano-1-Chloroethyl- 
ene. D. T. Mowry to Monsanto Chem- 
ical Company. 

The process of this patent is similar to 
that of U.S. patent 2,447,810. 1,2-dicyano- 
l-chloroethylene is employed instead of 
maleodinitrile. 


US.P. 2,447,812 Polymeric Material Con- 
D € 1,2-Dicyano-1-Methylethylene. 
- T. Mowry to Monsanto Chemical 
Company. 
Instead of the compound named in THIS LIGHTWEIGHT TAKES ON ALL DUSTS Style No. 45D 
a a 2,447,811 1,2-dicyano - 1- .. . Large throw-away filter and flexible 
Ped ylene is employed here for a molded face piece assure easy breathing “Reg. U. S. Pat. Off 
Datent a te to that of U.S. and comfortable, snug, face fit. U. S. 
oe Bureau of Mines Approved. 
Usp GOGGLES * RESPIRATORS © GAS MASKS © HELMETS 
SP, 2,448,053 Cyclic Sulfones of Con- For complete information on these 
ted Dienes. F. W. Rose, Jr., to products and their application, as La 
“pai Process Corporation. well as marty more eye and respira- 
os Ong boiling conjugated diene, such tory protective devices, get in touch 
+o mae, is reacted with SO: to form with your nearest Willson distributor 
volatile decomposable sulfone. The | or write us direct. 105 Thorn Street, Reading, Pa., U.S.A. 
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temperature of treatment shall be such 
that the rate of sulfone formation is rela- 
tively rapid. Pressures employed permit 
maintaining both SO; and diene in mixed 
liquid and vapor phase. The resulting 
mixture is simultaneously fractionally 
distilled, the decomposable sulfone being 
obtained as the bottoms. The process can 
be used for the separation of low boiling 
conjugated dienes from other low boil- 
ing hydrocarbons. 


U.S.P. 2,447,813 Resinous Interpolymer 
Containing 1,2-Dicyano-1-Phenylethyl- 
em. D. J. Mowry to Monsanto Chem- 
ical Company. 
1,2-dicyano - 1-Phenylethylene is ém- 

ployed here as the compound to be co- 

polymerized with one of the styrene hy- 

drocarbons named in U. S. patent 2,447,- 

810. 


U.S.P. 2,448,156 Treatment of Bicyclo- 
paraffins. L. Schmerling to Universal 
Oil Products Company. 
Bicyclo-(2,2,1)-heptane is reacted with 

tertiary butyl chloride in the presence 

of AICI; dissolved in a nitro-paraffin sol- 

vent at a temperature of —20° to +20° C. 

2-Chloro-bicyclo - (2,2,1)-heptane is ob- 

tained. 


U.S.P. 2,448,184 Method of Preparing 
Oil-Soluble Sulfonates. N. E. Lemmon 
to Standard Oil Company (Indiana). 
An alkylated aromatic hydrocarbon 

with at least 18 C atoms in the alkyl 

group is sulfonated with SO;. The re- 
sulting product is blown with a gas to 
remove SO; and SO;. The blown prod- 
uct is contacted with a small amount of 
adsorption clay to obtain a material free 
of sulfuric acid. The alkylated aromatic 






sulfonic acid thus obtained is neutral- 
ized to form a preferentially oil-soluble 
sulfonate with a relatively low content 
in inorganic sulfate, 


U.S.P. 2,448,110 Method of Preparing 
Vinyl Chloride and Catalyst There- 
fore. H. S. Miller to Air Reduction 
Company, Inc. 

Acetylene is reacted with HCl in the 
presence of a heated catalyst which con- 
sists of HgCl. and ThClk supported on 
a porous carrier. 


U.S.P. 2,448,368 Organic Acid Synthe- 
sis. W. F. Gresham and R. E. Brooks 
to E. I. du Pont de Nemours and 
Company. 

An olefin with 2-10 C atoms is re- 
acted with CO and water at a tempera- 
ture of 150-500° C. under a pressure of 
50-3000 atm. in the presence of a Ni or 
Co carbonyl catalyst and in the absence 
of free inorganic acidic catalyst. Organic 
carboxylic acid produced is separated 
from the reaction product by distillation. 


U.S.P. 2,448,370 Sulfonation of Aromatic 
Compounds in Presence of Acetoni- 
trile. D. S. Henderson and A. N. Sach- 
anen to Socony-Vacuum Oil Company, 
Inc. 

A hydrocarbon mixture containing aro- 
matic, aliphatic and alicyclic hydrocar- 
bons is mixed with a sulfonating agent 
and an amount of acetonitrile sufficient 
to dissolve the aromatic hydrocarbons 
and to hold the sulfonating agent in so- 
lution, and maintained at a temperature 
suitable to obtain sulfonation of the aro- 
matic hydrocarbons. By quenching the 
resulting mixture and stratifying it a 
layer is obtained which comprises ace- 





... keep petroleum products clean 


and free of foreign matter 


The Sparkler horizontal plate method 
of filtration insures a firm, unbroken 
fileer cake formed from diatomaceous 
earth or other filter media particularly 
suited to the liquid filtered. Such a fil- 
ter cake removes even microscopic par- 
ticles from any liquid ranging from 
light alcohols to heavy resin products. 

The petroleum refining and process- 
ing industry have available a filter in 
the Sparkler that solves many problems 
of keeping liquid petroleum products 
free from solids such as scale, rust, grit, 
and other foreign matter. 


Domes tic fuel Oil bulk plant operators can be sure of 


delivering clean clog-free fuel oil by filtering with Sparkler filters 


Sparkler filters are available in capacities from small pilot plant models to built-in 
production line units of 5000 gallons per hour. The services of our staff of engi- 
neers with over a quarter of a century experience in solving filtration problems is 
available, Your problems will receive personal attention and individual analysis. 
Write Mr. W. J. Kracklauer, Sec’y & Treas. . 


SPARKLER MANUFACTURING COMPANY, Mundelein, Hlinois 





200 










tonitrile and the sulfonated aromatic hy. Ur 
drocarbons and from which these prod. has 
ucts are recovered. The process can also tha 
be used for the sulfonation of aromatic in 
hydrocarbons not admixed with othe; caf 
hydrocarbons. de 

tio1 


U.S.P. 2,448,375 Preparation of Car. aid 
boxylic Acids. A. T. Larson to E, | os 
du Pont de Nemours and Company, al 
The same catalysts as in U. S. patent me! 

2,448,368 are employed here for the prep- vid 

aration of aliphatic carboxylic acids from 

steam, CO and an olefinic hydrocarbon. 


Reaction is effected at a pressure of 500- Ste 
1500 atm. in the presence of active car- 
bon but in the absence of any other In 


catalyst except the metal carbonyls, 


U.S.P. 2,448,703 Copolymers of Halo gra! 
Allyl Esters of Carboxylic Acids, A pan: 
M. Clifford to Wingfoot Corporation cutt 


The patent concerns a copolymer com- loss 
prising 2-chloroallyl propionate inter- abot 
polymerized with butadiene-1,3, wherein 
each monomer can be present in an Je 
amount of 20-80 percent of the total re- —_ 
acted monomers. Plastic masses are ob- av 
tained. om 

evaf 
U.S.P. 2,449,001 Production of 1,3-Dicls HU"! 


L. A. Mikeska and E. Arundale to 
Standard Oil Development Company TI 


An olefin, such as propylene or iso- abov 
butylene, is reacted with an aldehyde, cord 
such as formaldehyde, at elevated tem- Lam 


peratures and pressures in the presence W 


of HeSO, of 0.01-5 percent concentration scre\ 
The weight of the water present in this pipel 
sulfuric acid solution shall be at least mod 
three times that of the aldehyde charged patre 
1,3-Diols, such as 1,3-butanediol or }- tatio: 
methyl-1,3-butanediol, are obtained. leak 
Eva 
tank 
Shell’s Combustion Head tend 
ot 
Available Royalty Free eo 


A new combustion head for use wit 
high pressure, gun-type oil burners has 
been made available royalty free to o ta 
burner manufacturers who wish to 1 0; 














corporate it into the design of ther — 
burners by Shell Development Con- pe 
pany, research affiliate of Shell Oil Com- aie 
pany. The device, it is said, will reduce pen 
home fuel oil consumption almost 2 re 
»ercent. ; 
The design of the combustion head me 
is the key point in efficient oil-burner be . 
operation. Other parts of the burner pe 
serve to convey the air and oil to the 
combustion head where the oil is fine! At 
atomized mixed with air and burned conste 
While as much as 150 percent excess ai! a 
may be required with the convention@ ae 
combustion head to provide satisfactot) tai 
burning, combustion with the new head po 
requires only 5 to 10 percent excess 4” oil fo 
and r¢ 
Corrosion Directory Ready § Sy 
From National Association sto 
- White, 
The Directory of the American 6” This 
ordinating Committee on Corrosion, Pr as 50 
lished in October, 1947, is now availa ‘ by ke 
from the National Association of 40 and 





Standard 







rosion Engineers, 905 Southern a Vapor 
Building, Houston 2. Although the for 

piled and published by the ACC? i. and 
directory is being offered for § ond velop 





includ 
IS fre 
More 


the NACE at $2 per copy, the P 
determined by the former group. 4 the 


Listing the names, addresses 4 cal 
many 
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the principal corrosion workers in the 
United States and Canada, the directory 
has a cross-index system so arranged 
that the name and address of a specialist 
i¢ some particular phase of corrosion 
can be easily found. Directory parts in- 
dude: Section I, a subject index; Sec- 
tion II, an alphabetical index of indi- 
yiduals and their addresses; Section ITI, 
an alphabetical index of organizations 
and companies; and Section IV, a nu- 
merical serial number listing of indi- 
viduals. 


Standard Cuts Oil Losses 
in Handling, ‘‘Breathing”’ 


An aboveground conservation pro- 
eram by affiliates of Standard Oil Com- 
pany (New Jersey) has succeeded in 
cutting handling and tank “breathing” 
losses of petroleum and oil products 
about 50 percent in the last 12 years. 

Jersey affiliates have formed a central 
committee to collect and distribute in- 
formation on oil-saving methods. These 
companies estimate that aboveground 
evaporation and leaks may cost the 
United States as much as 75 million 
barrels of petroleum a year. 

The saving of every possible drop of 
aboveground oil begins at the well, ac- 
cording to a recent article in “The 
Lamp,” a Jersey Standard publication. 

Welded joints have replaced the 
screw-coupled lines on pipelines and the 
pipeline walker is being replaced on 
modern welded lines by the airborne 
patrol. Aerial photographs of dead vege- 
tation near a pipeline may indicate a 
leak and calls for prompt investigation. 
Evaporation losses in the loading of 
tank cars have been eliminated by ex- 
tending the loading pipe almost to the 
bottom of the tank by the method 
known as “bottom loading.” 


Other Conservation Methods 


Losses in handling crude oil by tanker 
have been reduced by using special 
conservation measures on crudes with 
unusual characteristics. An extremely 
waxy crude, for example, sticks to the 
cargo tanks. Installation of additional 
heating coils and special pumping equip- 
ment permits such tanks to be spray- 
washed with warm gas oil and, as a re- 
sult, losses in handling this type of 
crude have been cut by 80 percent. 

At the refinery, joints and pumps are 
constantly watched for leaks. Measure- 
ments are taken at many points and any 
osses Irom processing units, pipes or 
tanks are detected quickly. Water used 
laily in the coolers and condensers is 
tun through settling basins where the 
oll floats to the surface, is skimmed off 
and returned to tanks. 

Several methods have been developed 
‘© cut the tank breathing losses, One 
‘to paint roofs of gasoline storage tanks 
This’ hee reflecting the sun’s heat. 
“itis has reduced breathing as much 
as 90 percent. Further saving is effected 
»y Keeping the tanks as full as possible 
and so reducing the spaces in which 
“Bama The use of raw materials 
al oa octane gasoline, and butane 
velopm pane gases has necessitated de- 
en ft new types of tanks, These 
Pa Sty the “floating-roof” type which 
wh agp breathing losses but costs 
€ than the fixed-roof type. 


This tough job 
was ridiculously easy 
utth a uew 
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No other tube cleaner could do it! 


* The engineer of an upstate New York university power plant 
with five large boilers tried every known make of tube 
cleaner, including our old Roto. He didn’t think any of 
them “worth a hoot” for removing his rock - like scale. 


When we developed the new ROTOJET, we sent him our 
model 525 for field test. He was so amazed and tickled 
with the way this powerful new cleaner performed that 
he insisted on buying it. He said it was the first cleaner 
that ever cleaned his tubes properly, and that “it made 
a tough job seem ridiculously easy.” 


% No tube cleaner built during our 38 years of specialization 
in this field can even remotely compare with the new 
ROTOJET for power, efficiency, and cleaning speed. A 
single cleaning job with a ROTOJET will prove that you 
can’t afford to use any other tube cleaner. 


Send for new bulletin 


ELLIOTT COMPANY-ROTO DIVISION 


155 Sussex Avenue Newark |, N. J. 
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Highly volatile liquids often 
flash into vapor during pumping. If 
this vapor becomes trapped in the 
pump’s liquid cylinder, it merely 


compresses and expands there, 
blocking the flow of liquid. But if 
the vapor is compressed in a small 
enough space, the high pressure 
developed will open the discharge 
valves and free the gas. 

The closer its cylinder clearance (free 
space between the liquid piston, at the 
end of its stroke, and the suction and 
discharge valves) the easier it is for a 





HiVol features for maximum volumetric efficiency in handling volatile liquids: (A) 
Valves placed immediately above and below cylinder bore for straight up- 
ward flow and closest clearance; (B) Extra-long liquid piston makes clearance 
even less. 














pump to purge itself of entrapped gases. 

In Worthington HiVol Pumps the 
valves are immediately adjacent to 
the cylinder bore, and so arranged 
that flow is in the straight-upward, 
natural path of gases. Long connect- 
ing passageways are eliminated, 
while extra-long pistons further aid 
in providing closest possible clear- 
ance. 


———— 6 


=—— 
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Worthington HiVol Pumps are Horizontal Simplex Direct-Acting. 


Many Other Advanced Features 
combine to make Worthington 
HiVol Pumps unbeatable for eco- 
nomical, trouble-free handling of 
volatile and compressible liquids. 
Send for Bulletin W-113-B32, with 
HiVol details proving there's more 
worth in Worthington. Worthington 
Pump and Machinery Cor- as 
poration, Reciprocating Pump 
Division, Harrison N. J. 
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The latest addition to American Opti- 
cal Company’s respirator line is the 
R-2900, designed to protect against light 
concentrations of nuisance dusts not in- 
volving pneumoconiosis, silicosis or as- 
bestosis-producing dusts. With an un- 
obstructed front and side vision, the 
respirator has a lightweight filter and 
retainer cup. The face mask of high 
quality rubber fits the face comfortably 
and positively. Inhalation and exhalation 
valves are similar to those on the R-2006 
and allow easy breathing as well as pre- 
venting dust infiltration. 

For further information write Ameri- 
can Optical Company, Southbridge, 
Mass, referring to PETROLEUM REFINER 
item 243. 






























Tube Expanders 


The Airetool Manufacturing Com- 
Pahys new self-feeding tube expanders, 
and G1200, are featured in its 
latest bulletin. Used 
lor precision rolling 
ot condenser and heat 
exchanger tubes of 14 
ich o.d. to 114 inch 
od, the parallel roll- 
mg expanders have 
an adjustable ball 
faring thrust collar 
and mechanism that 
climinates cage fric- 
tion and results in 
smoother rollin - @ 
‘tations and ie A ‘ 
*xpander life. A long 
See pains does away with possible 
7 ng at may occur when rolls with 
Per radius are used. 
Prat Be sopy of the bulletin write The 
Building } nufacturing Company, Shuey 
Prmoe? pringfield, Ohio, referring to 
EUM REFINER item 244. 
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Expoision Proof Motor 


Wagner Electric 
Corporation’s new 
enclosed fan-cooled 
motor has been ap- 
proved by the Under- 
writer’s Laboratories 
for Class I Group D 
and Class II Groups 
E, F and G hazard- 
ous locations. In the 
736 frame size the motor has ratings of 
200 hp. at speeds of 3500, 1750, 1160 or 
870 rpm; 550 volts or less, and 150 hp. 
at the same speeds for operation on 
2300 volts. 


LITERATURE 


FOR COPIES OF MANUFACTURERS’ LITERATURE OR MORE INFORMATION ON PRODUCTS 
DESCRIBED ON THESE PAGES USE THE NUMBER SHOWN FOR EACH ITEM AND THE ADDRESS LISTED 


at 


For further information write Wagner 
Electric Corporation, 6400 Plymouth 
Avenue, St. Louis 14, referring to Perro- 
LEUM REFINER item 245. 











Crawler Tracks 





Truck Tracks, crawler type tracks 
available from P & G Supply Company, 
add tractor performance to conventional 
single and tandem axle trucks. They per- 
mit effective hauling operations under 
mud, snow and desert conditions. Pads 
are made of drop-forged steel alloy. Fit- 
ting is done by adding or removing 
pads and linkage and may be fitted to 
‘single and tandem axle trucks equipped 
with most standard dual tires. Each pad 
has a master adjustment to assure proper 
track tension and is connected by a 
cadmium - plated chain of heat - treated 
high tensil steel. 

For further information write P & G 
Supply Company, 615 S. E. Market 
Street, Portland 14, Ore., referring to 
PETROLEUM REFINER 246. 


Wire Control, Straightener 


Metallizing Engineering Company, 
Inc.’s new wire control and straightener 
unit, metco type 2w has all metal con- 
struction and outer metal hoop to keep 
the coil on the reel and prevent it from 
“riding off.” Adjustable parts are 
equipped with thumb screws for quick 
and easy adjustment. Brake adjusts reel 
top tension. It is adapted to mounting 
on automatic set-ups or bench. The wire 
is unreeled on ball bearing rollers and 
removes curvature from any type or any 


size of metallizing wire, regardless of 
stiffness. 

For further information write Metal- 
lizing Engineering Company, Inc., 38-14 
30th Street, Long Island City 1, N. Y., 
referring to PETROLEUM REFINER item . 

247. 


Arc Welders 


Metal and Thermit Corporation has 
added a group of a-c and d-c arc weld- 
ing machines as a companion line to 
Murex electrodes and 
M&T welding acces- 
sories. Available in 
150, 200, 300, 400, and 
500-amp. capacities, | 
the a-c unit (pictured 
herewith) has built-in 
power-factor correc- 
tor; fingertip, step- 
less current control, 
fan-forced ventila- 
tion, wide current 
range; and moderate 
open circuit voltage 
operation. Instant 
plug-in and plug-out | 
of electrode leads is 
provided by taper- 
type connector. Lead 
interchange is avoided by a permanent 
work lead connection. The d-c models 
feature a one dial control panel which 
carries a series of outlets, each one for 
an electrode of a different diameter. 
Motor ‘driven units are available in 150, 
200, 300, 400-amp. capacities in the 3600 
rpm. model and in the 1750 rpm. type. 

For further information write Metal 
and Thermit Corporation, 120 Broad- 
way, New York 5, referring to Perro- 
LEUM REFINER item 248. 





Chemical Gage 


For use with chemicals and other 
viscous liquids which corrode or clog 
the Bourdon tube of a standard pressure 
gage, the new chemical gage of Helicoid 
Gage Division, American Chain and 
Cable Company, Inc., has a diaphragm 
made of teflon. The diaphragm makes 


203 




















it possible to supply the gage for vacuum . 


and for compound ranges as well as for 
pressures as high as 1600 psi. and for 
temperatures of 300° F. The bottom 
part and diaphragm ring are removable. 
For further information write Helicoid 
Gage Division, American Chain and 
Cable Company, Inc., Bridgeport, Conn., 

referring to PerroLeEuM REFINER item 
249. 


Pressure Indicator 


The standard three-channel indicator 
Control 


of Automatic Temperature 
Company, Inc. in- 
corporates the advan- 
tages of simple elec- 
trically transmitted 
intelligences to one 
focal point for ac- 
curate readings. 
Three bands may be 
calibrated either lin- 
early or in square 
root scale. Each scale 
is 72 inches in length 
and dead beat re- 
sponse with 5000 
positive motor-driven 
positions is an out- 
standing feature. Ac- 
curacy is within % of 1 percent of read- 
ing. Zero checking is simplified since 
in null position the indicator is always 
in center scale. Selector switches up to 
a maximum of 40 can be mounted on 
front of indicator case. 

For further information write Auto- 
matic Temperature Control Company, 
Inc., 5212 Pulaski Avenue, Philadelphia 
44, referring to PertrroLeum REFINER 
item 250. 





Cast Iron Electrode 





The Lincoln Electric Company’s new 


electrode, Softweld, is for depositing 
dense, soft machinable welds in gray 
iron castings. Non-ferrous and operating 
on either direct or alternating current, 
the electrode causes the weld to flow 
over and bond to the cast iron with a 
minimum of penetration and heating of 
the base metal. It operates on both 
straight and reverse polarity and may be 
used to build up an edge or to fill in 
holes. Softweld is available in 14 inch 
lengths in 1.8 and 5.32 inch sizes. 
For further information write The 
Lincoln Electric Company, Cleveland 1, 
Ohio, referring to PETROLEUM REFINER 
item 251. 


Metal Safety Hose 


Pennsylvania Flexible Metallic Tub- 
ing Company’s copper-clad steel hose 
offers to the petroleum and chemical 
industries a flexible tubing for the move- 
ment of flammable liquids. The hose is 
asbestos packed and of full interlocked 
construction. Made to withstand the 
regular Navy salt spray test, the copper 





will not peel or cannot be pulled of 
of the steel hose. The Penflex copper. 
clad tubing is supplied in all stander; 
sizes and is fitted with brass coupling, 

For further information write Penp. 
sylvania Flexible Metallic Tubing Con. 
pany, 72nd and Powers Lane, Philp. 
delphia, referring to PETROLEUM Reriyp 
item 252, 


Fire Extinguishers 


American-La France-Foamite Corpo. 
ration’s new line of 2%-gallon resistance 
welded silicon bronze fire extinguishers 
are available in soda-acid, foam, plain 
water and anti-freeze water type 
Weighing only 4% pounds, the extis. 
guishers have resistance welded seams: 
welded hemispherical domes, tops ané 
bottom; interchangeable caps, collars 
and gaskets; greater resistance to acci- 
dental blows; as well as transparent plas. 
tic nozzle and silver soldered elbow pads, 

For further information write Amer 
can-La France-Foamite Corporation, EI- 
mira, N. Y., referring to Perrroievy 
REFINER item 


Globe and Angle Valves 


The Fairbanks Company’s new bronx 
globe and angle valves interchange the 
disc-and-seat combinations for full port- 
way and throttle portway use. Con 
structed with back-seated rings witha 
pressure tight joint between seat ring 
threads and line pressure, the valves are 
available with discs and seats of stain- 
less steel or nickel alloy. Ribs support 
stressed areas in the body and a pres- 
sure tight bonnet is provided with 2t 
least five threads engaged at all times 

For further information write The 
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Fairbanks Company, 393 Lafayette Street, 
New York 3, referring to PETROLEUM 
REFINER item 254. 


Expansion Joint 


The new Omega expansion joint, an- 
nounced by Marquette Coppersmithing 
Company, “takes up axial, lateral, trans- 
verse or vibratory pipe line movement 
by each self-equalizing corrugation.” By 
incorporating a circular cross-section in 
the design, the possibility of distortion 
is eliminated and pressure merely puts 
the metal under tension. Side walls of 
corrugations do not limit movement and 
equalizing rings are not necessary. Any 
pressure from vacuum to 50,000 psi. and 
any temperature from sub-zero to over 
200° F. can be accommodated. Sleeves 
are seldom required to reduce friction 
and, although not necessary, drains or 
blow-off connections can be attached. 
‘For further information write Mar- 
quette Coppersmithing Company, Chris- 
tian and Water Streets, Philadelphia 47, 
relerring to PETROLEUM REFINER item . 

255. 


Portable G-M Survey Meter 


A portable Geiger-Muller survey 
meter, weighing less than 754 pounds, 
tas been developed by Precision Radia- 
tion Instruments, Inc. It has an ex- 
clusive plug-in unit incorporating all the 
major components as well as a weather- 
oof probe and cable assembly. The 
mstrument detects both beta and gamma 
rays, 
or further information write Pre- 
cision Radiation Instruments, Inc., 1101 
North Paulina Street, Chicago 22, re- 


letring to PerroLeuM REFINER item 256. 


Heavy Duty Stirrer 


Eastern Industries, Inc. have intro- 
duced a new, heavy duty stirrer, Eastern 
yon 8, designed for use with thick, 
ant Preparations. Claimed to stir 
pers to 10 gallons of heavy fluid and 
th larger quantities of thin mixtures, 
7 stirrer has a % inch propeller shaft 
ith a 30 inch range and a two-blade 
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JJURAMETALLIC 
Packing 


* 


* 


WRITE TODAY FOR YOUR COPY 
OF FILE NO. PEDM 


containing illustrated bulletins on 
Durametallic Packings—with data 
and specifications toward answering 
your sealing problems. 


DURAMETALLIC 
KALAMAZOO 


"MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


ROTARY MECHANICAL SEALS and PACKING TOOLS 
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Heres Why 


YOU SHOULD HAVE YOUR OWN COPY! 





READ PETROLEUM REFINER FOR 






| 1. A thorough coverage of current technical and economic 
thought in the field of petroleum refining, natural gasoline 
and petrochemical manufacturing. 


) 2. Articles from outstanding authorities of the industry. 


3. “Short cuts” published under the heading of “How To Do 
it” which bring you practical suggestions which have 
already made and saved money for other companies. 







4. Detailed data on new processes and improvements on 
old ones. 


5. Information on practical as well as theoretical phases of 
process plant design and operation. 


6. A file of PETROLEUM REFINER which becomes a highly 
valuable “consulting engineer's reference” at an absurdly 
low cost. 


7. A review of technical literature on refining, natural gaso- 
line and petrochemical manufacturing enabling you to 
find quickly the source of additional data on a subject in 
which you may be particularly interested. 


| Heres How | 


DO IT TODAY 


Y want to receive REFINER 


(ESTABLISHED 1922) 
[] 3 years for $4.00 


| J iat my Pe for [] 2 years for $3.00 


[] 1 year for $2.00 


























Name 
Street and No. 


City and State Zone 


\ Engaged in 
. | Company « (2 Refining 
| | ] Natural Gasoline Mfg. 
| Position_____ PN SF Ae ok 


Equipment..... es ost Other Classification—please identify 


_) Manufacturer 


] Supply Company Cj — ily QE EP RE TE 


Return to P. O. Box 2608, Houston 1, Texas 
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| propeller 5%4 inches in diameter. The 


stirrer is powered by a GE universal 
open frame motor which is geared to 
produce a maximum countershaft speed 
of 840 rpm. The speed control is per- 
manently installed and of the rheostat 


| type. Permanent oil seals prevent oil 


seepage. The model is available with a 
screw clamp or ringstand handle mount- 
ing. 

For further information write Eastern 
Industries, Inc., 296 Elm Street, New 
Haven 6, Conn., referring to PerroLeum 
REFINER item 257. 


Large Chamber Gage 

The new large chamber gage of Jer- 
guson Gage and Valve Company “gives 
a high degree of ac- 
curacy of level read- 
ing in gaging boiling 
liquids fluctuating 
rapidly in the glass.” 
For use on light end 
services and as a vis- 
ual standpipe, the 
gage holds disturb- 
ance of the menis- 
cus to an absolute 
minimum, The gage 
chamber has. been 
built to a large diam- 
eter and the effect of 
the boiling action 
and fluctuation on 
the liquid level is 
minimized, allowing 
close level readings. 
Of the flat glass, 
reflex type, the large chamber gage 's 
made in sections of any desired length 





| in multiples of the standard Jerguson 


" ? ? 
Petroleum Refiner—-Vol. -/ 


No. 7 Reflex Glasses. 

For further information write Jergu 
son Gage and Valve Company, i. 
Fellsway, Somerville 45, Mass., refers 
to PETROLEUM REFINER item 258. 


Long-Type Wrenches 


Plomb Tool Company's new 
wrenches and combination box and ope? 
end wrenches with longer-than-standay 
lengths “provide greater leverage, hold- 
ing power, clearance and reach needed 
on all types of mechanical assemblies. 
Proto double-end box wrenches i 
openings from 5/16 to % inches, rounde¢ 
shank edges, chamfered openings " 
both sides, die-formed size markings, 
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ill polished heads and triple plating. 
The Proto combinated wrenches have 
openings from % to % inches and the 
qme features as the box wrenches with 
he addition of tapered jaws on the 
menend. 

For further information write Plomb 
Tool Company, 2209 Santa Fe, Los 
Angeles, referring to PETROLEUM REFINER 
item 259. 


small Steam Trap 
























Where small drainage is a problem, 
Strong, Carlisle and Hammond Com- 
pany’s new small steam trap, No. 070 









tern steam trap, is designed particularly to 

New meet such needs. Available for pressures 

EUM from 0 to 150 psi., the trap has a renew- 

257. able seat, seamless deep drawn 18-8 
bucket, no welds, Anum-Metl valve and 
sat and Hi-Cap orifice for greater 
capacity. The trap is guaranteed for one 

Jer year, 

Fives For further information write Strong, 


Carlisle and Hamimond Company, 1394 
West 3rd Street, Cleveland 13, referring 
to PerroLEUM REFINER item 260. 







Vertical Pump 


Byron Jackson Company’s VMT pump 
sa multi-stage vertical pumping unit 
mounted in a barrel from which it takes 
suction. The base of 
the pump is at ground 
evel, but the length 
| the barrel below 
is determined by the 
npsh requirement. It 
vill handle hot or 
cold liquids, either 
corrosive Or non-cor- 
‘sive, where the net 
positive suction head 
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ngt! “12, 14 inch bar- *~ 
uso! Tels Cover capacities uM 
-Y 1000 gpm with e 
orgu- teads up to 250 psi. an 
, BU Sizes are also fur- ‘> 
rring ished to 5000 gpm. - 
258. ‘emperatures from 
=e to 750 degrees F. can be taken 
are of 
_ Por lurther information write Byron 
box hones oomPany, 30x 2017 Terminal 
ope! mov Ry \ngeles 54, referring to PE- 
dar LUM REFINER item 6 
hold- 
ede 


Portable Bending Machine 


me ihe. new portable hydraulic ram 
Ohes ~ ing machine of Wallace Sup- 
tribes anutacturing Company, is de- 

“¢ in Bulletin 34, Section K. An 
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See Our Exhibit at the 18th National 
Exposition of Power and Mechanical 
Engineering. Booth #52, Grand Cen- 
tral Palace, N. Y. Nov. 29th-Dec. 4th. 
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150 Ib.S.P. BRONZE GATE VALVES 


Tue enthusiasm of maintenance men and 
engineers for the Lunkenheimer new 150 
lb. Bronze Gate Valves is understandable. 
Actually, a simple interchange of trim- 
mings provides, from minimum stocks, a 
valve for every spot where a 150 lb. Bronze 
Gate Valve is needed. 


Ruggedly designed throughout, each valve 
features the Lunkenheimer developed and 
patented wear-resistant alloy stem material 
which eliminates failures due to stem 
thread wear. 











Whether you have one. . . or thousands 
of 150 lb. bronze gate valves in your plant, 
you'll find definite ‘advantages in the 
LUNKENHEIMER Fig. 2150 line of 150 
lb. gate valves. 


PHONE YOUR DISTRIBUTOR 
Design, construction and 
interchangeability are fully 
illustrated and described in 
Circular 574. Ask your 
distributor for a copy or 
write us direct. 
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initial setting of the duplicator stop will 
make an unlimited number of the same 
bends if desired and there is no reposi- 
tioning of the dies or relocating of the 
material when bending up to 180 de- 
grees in one continuous operation. It is 
equipped with standard die equipment 
for bending up to two inches extra 
heavy weight steel pipe. A jog button 
facilitates set-ups quickly from field 
measurements or “lifted” bent-wire tem- 
plates. 

For a copy of the bulletin write Wal- 
lace Supplies Manufacturing Company, 
1308 Diversey Parkway, Chicago 14, re- 
ferring to PerroLeEUM REFINER weno 


Electronic Instruments 


Bulletin Z6500, “Electronic Controls,” 
issued by Wheelco Instruments Com- 
pany, illustrates and describes the com- 
pany’'s line of indicators, controllers, re- 
corders and combustion safeguards. A 
separate price list is included. 

For copies of this bulletin write to 
Wheelco Instruments Company, Chicago 
7, referring to PetTroLEuUM REFINER a 


Rotary Vacuum Dryer 
Maximum mixing 
action of the mate- 
rial and complete dis- 
charge of the Stokes 
rotary vacuum dryer 
is assured through 
the redesigning of 
the spiral type agi- 
tators. Now available 
in sizes from 1 to 600 
cubic feet working 
capacity, the dryer 
has both shaft and 
agitator surface heat- 
ed, improving per- 
formance and provid- 
ing up to 30 percent 
more heating surface. In addition, maxi- 
mum contact of material with the sur- 
face is accomplished with new type agi- 
tator blades. Other redesigned features 
are inverted refluxing type dust filters, 
rotary ‘type vacuum seals operating in 
the low millimeter range and quick open- 


ing discharge doors of flush-plug com 
struction. 

For further information write F, J, 
Stokes Machine Company, 5900 Tabor 
Road, Philadelphia 20, referring to Perm 
LEUM REFINER item 264, 





Temperature Ratings 


In Tempil® Corporation’s revised bro- 
chure on Tempilstiks,? Tempilaq® and 
Tempil,° pellets, direction, uses and 
cautions are discussed. Additional tem- 
perature ratings are now available. 

For copies of the brochure write 
Tempil® Corporation, 132 West 22nd 
Street, New York 11, referring to Prerro- 
LEUM REFINER item 265. 


Steel Valves 


Edward Valves, Inc. is offering a 
whole new line of valves in the high 





al Vitaila ts 


TUBE EXPANDERS FOR DEPENDABLE 
..- ECONOMICAL SERVICE 


No. 269 G 


WIHEDEKE Adjustable Tube Expanders 
Designed especially for rolling small tubes in 
Condensers, Heat Exchangers and similar units. 
Style No. 254 is adaptable for rolling tubes to 


a depth of 2” 


Style No. 269 is adaptable for rolling tubes in 


heavier or multiple tube sheets. 


leading users everywhere know there is a 
Wiedeke Tube Expander for every application. 


For complete details, see your local dealer 
or write us today 


DAYTON I, 


OHIO 


pressure and temperature steel valve 
field. An all purpose small globe valve 
with outside screw and yoke, union bon- 
net and bolted gland (pictured here- 
with) is featured in the forged valve 
series. Repacking is simple and main- 
tenance is said to be negligible. 

The gate valves have welded-in guide 
ribs that eliminate wedge drag on seat- 
ing faces. The Impactor handwheel and 


welded-bonnet Univalve are included m 
the new line. A motor operated, pres 
sure-seal non-return valve shows 
latest in pressure-seal improvements 
The dash-pot disk and equalizer insuft 
full open operation even at low loa 
Built to check two mating parts a4 
valve for relative concentricity, 
Micron-O-Scope is used to insure #@ 
exact fit between seat and disk joimls 
seat and ball and body and plug joimts. 
For further information write Edwatt} 
Valves, Inc., East Chicago, IIL, relet 
ring to PETROLEUM REFINER item 


Chemical Fire Truck 


The first fire truck to use dry cory 
cal as the primary extingishing agent x 
now being manufactured by the fire ® 
tinguisher division of Ansul Ch 
Company. Carrying 2800 pounds 


-chemical and 250 gallons of watet 


truck has four extra compartments 
either side to house the accessory 
and rescue equipment. It has four- 
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Temperature 
control demands 
EAGLE-PICHER 


Insulations 


Eagle-Picher Insulations 


help any process operate at maximum efficiency 


No matter what process you use, there’s an Eagle-Picher Insula- 
tion to help make it more efficient. These scientifically engineered 
insulations provide the precision temperature control so vital to 
profitable refining operations. Made to cover a full range of tem- 
peratures, both hot and cold, Eagle-Picher Insulations improve 
the performance of your equipment, cut down waste, and sub- 
stantially reduce over-all operating costs. Ask your Eagle-Picher 


distributor, or write The Eagle-Picher Company. 


Let these Eagle-Picher products also 


Save you money... power... time 


Insulating Felts 
Supertemp Block + Blankets 
Loose Wool + Pipe Covering 
Stalastic - Insulseal + Insulstic 
Swetchek - Finishing Cements 


Insulating Cements 


EAGLE-PICHER 
INSULATIONS for 


my i, 


THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 









drive, five forward speeds and one re- 
verse. Maximum governed speed is 62 
mph, but greater speed can be achieved. 

For further information write Ansul 
Chemical Company, Marinette, Wis., re- 
ferring to PerroLeuM REFINER item 267. 


Electronic Recorder 

Foxboro’s Bulletin 428 explains the 
company’s new Multi-Record Dynalog 
electronic recorder, exhibited for the 
first time at the instrument show of the 
Instrument Society of America in Phila- 
delphia, It makes from one to six dif- 
ferent records on one circular chart, 
the records being of colored dots closely 
spaced together. The one measuring 
system, either resistance bulb or EMF 
type, has a positive-acting switching 
unit which automatically brings the pens 
into recording position at six-second 
intervals, in any sequence desired. A 
rotacolor pen wheel holds the pens which 
are magnetically selected in turn and 
held in recording position by a single 
pen arm. Complete color-coding pre- 
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eeeThe new J-M Ramie Fiber Packing 
for Cold Liquid Service 


@ First with many important packing 
developments, Johns-Manville now 
offers Navalon, a packing that is set- 
ting new records for long life in cold 
liquid service. 

Navalon is made of ramie, nature’s 
strongest and toughest fiber—the fiber 
that actually becomes stronger when it’s 
wet. That’s the reason for Navalon’s su- 
perior wearing qualities . . . its high re- 
sistance to rot and deterioration .. . its 


Johns - Manville 





ability to outperform other high-grade 
packings in service against cold oil, fresh 
or salt water, brine and other liquids. 
You can depend on Navalon to keep 
shaft wear to a minimum, too, because 
this new ramie fiber packing contains 
more lubricant to start with—and it 
retains its lubricant in service. 
Get details from your Supply 
House—or write Johns-Manville, 
Box 290, New York 16, N. Y. 


JM 
































vents possible mis-mating of circuits 
and pens. 

For copies of the bulletin write The 
Foxoboro Company, Foxboro, Mass, 
referring to PETROLEUM REFINER item 

268. 





Rust Control 


Rust-Oleum Corporation’s new cata- 
log “Rust-Oleum Stops and Prevents 
Rust” outlines the qualities of the com- 
pany’s laboratory-and-field tested rust 
preventive products for industrial and 
general uses. The catalog analyzes the 
rust preventive requirements of each 
broad field with complete descriptive 


















data on uses, applications and engineer- GLI 
ing specifications of Rust-Oleum. Prob- Hf 
lems of scientific rust control, together ore: 
with directions for use and application “on- 
of the product are given and there is a ne 
handy index of products included. _ insté 
For a copy write Rust-Oleum, 242) 
Oakton Street, Evanston, IIl., referring Majc 
to PerroLEuM REFINER item 269. 
explc 
Purge Service Flowmeter mini 
Fischer and Porter Company's Bul ie en 
bler type purge service flowmeter meas- 
ures gas or liquid purge rates in familiar 
flow units. An adaptation of the Flow- GLIT 
rator instrument, it includes a_built-n | 
needle valve for close control of purge (1) 
rates. Its use with liquid level, fluid flow alloys 
and specific gravity measuring instr 
ment 4 described in Bulletin 1C-0. smoo' 
For copies of the bulletin write Fischer Prope 





~ ‘ ) 

and Porter Company, Hatboro, Pa 
referring to PETROLEUM REFINER —_, 
iV. 





Nickel Alloy Steel Castings 


The International Nickel Compaiy, 
Inc.’s, new catalog on nickel alloy ste! 
castings in industry is divided into ! 
sections. Each division has photographs 
charts and gives typical applications * 
well as illustrative material on the pat 
nickel plays in the particular industries 
involved, lie 

For copies of the bulletin write +® 
International Nickel Company, Ine, 
Wall Street, New York 5, referring 7 
PETROLEUM REFINER item ’ 


Corrosives Handling Pump 

The Duriron Company's Bulletin 8h 
features Model 40 Series M centrifuge 
Durcopumps. New design features “ 
exploded views of all parts are inclu 7 
Designed and built exclusively for os 
handling of corrosive solutions, ©, 
pumps have wet ends available ™ © 
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“TRUss-TYPE. 
BUBBLE TRAYS AND 


WILL STAY 


GLITSCH “‘TRUSS-TYPE” trays and bubble caps 
offer so many operational advantages that maximum 
“on-stream’’ time is effected in practically every 
installation. This means greater through-put. 


Major shutdown causes such as coking, corrosion, 
explosion, inspection and cleaning are held to a 
minimum through the use of trays and caps designed 
to overcome these problems. 


GLITSCH designs assure maximum efficiency by 
(1) using light weight materials, (2) employing 
alloys where corrosion is a factor, (3) utilizing 
smooth-surface metals to cut down coking, and (4) 
properly designing trusses, beams and other struc- 


tural members for easy inspection and cleaning by 
few men. 


GLITSCH trays and caps cool off and heat up faster 
than heavier trays because of their low heat capa- 
tity and lightweight construction. Thus the time 


CAPS 
4f 
1ON-STREAM 


Fritz W. Glitsch & Sons 


16-0” diam. tray made 
of 18% chrome — 8% 
nickel stainless steel. 
Note the re th down- 
comer, perp bray 
clamps, streamlined 
bolddown bars for caps, 
and dropped downcom- 

er seal pots for tray 
above. 















aa 


lost going “‘off-stream’’ and getting back ‘‘on- 
stream” is also held down. 


The cost of “off-stream” time can, and often does, 
run into thousands of dollars a day. GLITSCH trays 
and caps can pay their way in a few days’ time. In 
many cases they have actually done so. 


Remember, there is no obligation attached to a 
confidential discussion of your particular problems 
with conveniently located GLITSCH factory repre- 
sentatives. 





GLITSCH BUBBLE CAPS 


We have several arrangements for bolting light- 
weight, fabricated caps to decks so cap and riser 
can be installed completely from the top side of 
the deck. This means quicker handling by fewer 
workmen. 





MANUFACTURED UNDER U. S. PATENT NO. 2,210,808: NO. 2,309,309: NO. 2.338.920, 


NO. 2,341,091 AND OTHER PATENTS PENDING 


Dallas 1, Texas 





Glitsch 









New YORK OFFICE: FRITZ W. GLITSCH & SONS, INC., 11 WEST 42ND Sr. 
HOUSTON OFFicE: K. E. LUGER Co., 3618 WASHINGTON AVE. 

TULSA OFFICE: W. C. MrverRs & Co., 10 East 4TH STREET BLDG. 
CHICAGO OFFICE: FRITZ W. GLITSCH & SONS, INC., 134 SOUTH LASALLE Sr. 
PITTSBURGH OFFICE: D. D. FosTER Co., PEOPLES GAS Co. BLDG. 

Los ANGELES OFFICE: S. G. HIGGINBOTHAM & Co., 403 WEST 8TH Sr. 
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alloys. All parts are made interchange- 
able. Information on packing, lubricant, 
vertical seals, water jacketed stuffing 
boxes, strainers and claw impellers also 
is given. 

or.copies of the bulletin write The 
Duriron ee , Inc., 17 East 42nd 
Street, New otk 17, referring to Pr- 
TROLEUM REFINER item 272. 


Welding Apparatus 

Victor Equipment Company’s line of 
gas welding and flame cutting apparatus 
is described in the company’s Catalog 
20B. Photographs, charts and illustrative 
material are also included. 

For copies of the catalog write Victor 
Equipment Company, 844-54 Folsom 
Street, San Francisco, referring to 


PETROLEUM REFINER item 273. 
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The CHOICE of the 
Major Oil Companies= 
OILCO Model 600-A at work! 


Power Factor 

Electric Machinery Manufacturing 
Company’s booklet 200-TEC-1077, ex- 
plains the essentials of power factor in 
industrial plants. A digest of power 
factor calculation and how low power 
factors can be corrected are 
cluded. 

For copies of the booklet write 
Electric Machinery Manufacturing Com- 
pany, Minneapolis 13, Minn., referring 
to PerroLteum REFINER item 274. 


Load Center Substations 


Dimensional and arrangement informa- 
tion in Allis- Chalmers Manufacturing 
Company’s new planning and engineer- 
ing guidebook 11B6895 helps users of 
load center unit substations to determine 
floor space and head room requirements 








































—a section of a 30-unit truck loading rack with truck 
alongside receiving quick service. 


Day in and day out, throughout this wide world, Oilco 
loading assemblies are at work, ably performing their 
yw tasks for major oil companies. Dome-type Model 

-A, now widely used, has an extension on the valve 
lever, which regulates the flow close to the discharge end, 
without the loss of flexibility of the sliding sleeve and dip 
pipe. The poet permits quicker and complete loading 


control, and affor 


Complete 


its users numerous other advantages. 
particulars, dimensions and illustrations of 


Model 600-A and all other Oilco loading and unloading 
assemblies are featured in the new 1948 Oilco catalog. Your 
copy will be mailed promptly upon receipt of your request. 


Distributors in all principal cities 


OIL EQUIPMENT MFG. CO., INC. 


3100 Vermont Ave., Louisville, Ky. 
Canadian Representatives: Empire Brass Co., Ltd., London, Ont, 











of each unit. When used with Bullet; 

11B6325A, it is possible to determi! 
the best electrical layout for various 
loads, the recommended ratings and the 
space requirements of the equipment, 
Information is given on units ranging 
from 100 to 2000 kva. as well as incom- 
ing line equipment ranging from metal- 
clad switchgear to roof bushings. 

For copies of the bulletins write Allis. 
Chalmers Manufacturing Company, 1126 
South 70th Street, Milwaukee, referring 
to PETROLEUM REFINER item 275, 


Temperature Regulation 


Leeds and Northrup’s Catalog 
ND4A(2) presents the latest develop- 
ments in its duration-adjusting type of 
electric control for regulating tempera- 
tures of electric furnaces, salt pots and 
certain fuel-fired furnaces, The D.A.T. 
method for controlling heat input by 
supplying electric power (or heat from 
combustion) in impulses of controlled 
duration is described and illustrated. In 
addition to the Micromax control instru- 
ments, the catalog also lists the Speed- 
omax line of controllers. 

For a copy of the catalog write Leeds 
and Northrup Company, 4934 Stenton 
Avenue, Pittsburgh 19, referring to 
PETROLEUM REFINER item 276. 





Radiation Elements 


Wilson Engineering’s Bulletin: 40 de- 
tails characteristics and uses of the com- 
pany’s “All-Cast” radiation elements. 
Also covered are its unit heaters and 
mobile de-icing and drying machines 
utilizing the radiation elements for heat 
transfer. Other uses of the elements in- 
clude compressed air radiation for sta- 
tionary compressors and for compressor 
intercoolers, diesel fuel oil heating units 
and exhaust gas heat recovery. 

For copies of the bulletin write Wil- 
son Engineering Corporation, 122 South 
Michigan Avenue, Chicago 3, referring 
to PerroLteumM REFINER item 277. 





Interchangeable Valves 


“Renewo” Valve Threesome is illus- 
trated and described in Bulletin 577, 
issued by The Lunkenheimer Company. 
Regular type “Renewo” valves can be 
converted to either nickel alloy or stain- 
less steel plug type valves by changing 
seats and discs. The complete line 1s 
featured in globe and angle types, rated 
at 200 and 300 pounds S. P. The nickel 
alloy seats and discs have a hardness 
of 330 Brinell and the stainless steel a 
hardness of 500 Brinell. Tables of dimen- 
sions are also included. ; 

For a copy of the bulletin write The 
Lunkenheimer Company, Cincinnati 14 
referring to PETROLEUM REFINER pm 


Pipe and Fittings 


Catalog Section M-88003, published by 
National Carbon Company, Inc., com 
tains detailed engineering information 
on “Karbate” pipe and fittings. Tables 
of the wen and physical properties 
of the material as well as pipe sizes ane 
fittings are included. Cross-section 4 
ings, showing dimensions and assemb rm 
together with recommendations, aid . 
sign work and facilitate ordering. car 
bate resists the action of most — . 
alkalies and other chemicals not high 
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oxidizing and may be used when the tem- 
perature of the body of the material is 
kept below 338° F: 

For copies of the catalog write Na- 
jonal Carbon Company, Inc., 60 East 
Ind Street, New York 17, referring to 
PprROLEUM REFINER item 279. 


flow Measuring Tube 


The new flow measuring tube of Beth- 
ldhem Foundry and Machine Company 
‘« described in a late bulletin. Cut-away 
views and engineering drawings describe 
the principle of the operation of the flow 
tubes. Curves plotted on cross-sectional 
and logarithmic charts illustrate the re- 
sults of calibration tests conducted by 
an independent authority. 

For copies of the bulletin write Beth- 
lchem Foundry and Machine Company, 
Bethlehem, Pa., referring to PETROLEUM 
REFINER item 280. 


Thermal Conductivity Units 


Gow-Mac Instrument Company’s new 

bulletin, “Ever-Tite Thermal Conduc- 
tivity Units,” gives data, tables, dia- 
srams and shows photographs of its 
thermal conductivity units for gas anal- 
ysis. 

For a copy write Gow-Mac Instru- 
ment Company, 22 Lawrence Street, 
Newark 5, N. J., referring to PrroLEuM 
REFINER item 281. 


Electric Controls 


The Brown Instrument Company’s 
new catalog, 15-13, presents the Elec- 
troniK strip chart electric control po- 
tentiometers, strip chart and circular 
chart recorders, precision indicators, strip 
chart and circular chart controllers, indi- 
cating controllers, pyrometric switches, 
thermocouple and radiamatic assemblies 
and the “continuous balance” principle. 
Schematic diagrams, photographs and 
limensional drawings as well as tables of 
various control forms, typical control 
systems and style selection tables are 
included. 

For a copy of the catalog write The 
Brown Instrument Company, Wayne 
and Roberts Avenues, Philadelphia 44, 
referring to PrTROLEUM REFINER item 


282. 


Substation Transformers 


Bulletin 61B6014A, issued by Allis- 
Chalmers Manufacturing Company, 
gives construction details and _ per- 
lormance features of substation trans- 
ormers with ratings from 50 to 500 kva. 
Vescriptions of core and coil construc- 
“ton of the units, tank design and con- 
struction and a dimension table for the 
” to 500 kva, single phase, 60-cycle, 50- 
degrees rise transformers in classes 


ranging from 2400 to 66,000 volts are 
included, 


ont copies of the bulletin write Allis- 
</aimers Manufacturing Company, 1126 
South /Oth Street, Milwaukee, Wis., 
elerring to PerroLEUM REFINER item 


283. 


Blowers, Blast Nozzles 


mare jet blowers and blast nozzles 
deat loving large volumes of gas at low 
raits are described in Schutte and 
Tab’, Company’s bulletin, 4-AB. 
tip —, charts, drawings and diagrams 
€ data on dimensions, connection 
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Designed by men who realize 
the requirements of Manhead 
Covers—to provide worthwhile 
features that include ... 


@ ECONOMY with HIGH QUALITY 


@ 150 PSI Service Rating 
@ 2 Bolt Type Closure 


@ LIGHT WEIGHT - 20 Lbs. 


@ CENTER HANDLE as continuation of the Bolt Pockets. 
@ Furnished complete with Yokes or Arches, Bolts, Wire 


Inserted Asbestos Gaskets. 


@ In stock or on Special Order in Carbon Steels, Types 304, 
316 and 347 Stainless Steels and “EVERDUR" Silicon 


Bronze. 


Schedule S-48-B gives prices on 
this 11” x 15” Light Fitting and all 
standard Curved Saddles, Straight 
Beverage 
Tank Manways, etc., from 4” x 6” 


Rings, Pressed Covers, 


to 18” x 24” size. 






AYORAULIC PRESSING. 
Ano onains 64 


LENAPE HYDRAULIC PRESSING & FORGING CO. 





Standard Ring and Fitting Assembly 







DEPT. 106 WEST CHESTER, PA. 


280 man 0 erooucts 





For Keliatle Performauce... 
FILTER UNITS., MULTI-METAL 





22 year > f 
+ 
us Y 


Advanced design, in combination with 
improved materials and craftsmanship of 
the highest order, insures the superior 
performance of Multi-Metal Filter Units. 
Whether you require specially-fabricated 
or stock units, you will find that Multi- 
Metal is better equipped to serve you. 


Multi-Metal’s complete reconditioning 
service makes old filter units perform like 
new. Filter Leaves for standard equip- 
ment are stocked for immediate shipment. 
Special units can be made promptly to 
your exact specifications. 

Always in stock — wire and filter cloth 


of all meshes, weaves, and metals. 
Order by the yard, piece, or roll. 


Write for catalog and free wire cloth 
samples. 


Multi-Metal 


WIRE CLOTH COMPANY, IN 












































































































































This new Weston combines the features of an indicating 
device with the advantages of an alarm or control instru- 
ment. A contact arm, mounted as shown above, is easily 
set to make contact at any temperature on the scale. 

A terminal block on the periphery of the case makes 
electrical connection easy. The thermometer is all-metal, 
typically WESTON in ruggedness and reliability, with ac- 
curacy of +1% as an indicating thermometer, and + 112% 
as a contact making device. It is supplied in two types—for 
operation on either increasing or decreasing temperatures. 

For complete information see your local WESTON rep- 
resentative or write Weston Electrical Instrument Corpo- 
ration, 617 Frelinghuysen Avenue, Newark 5, New Jersey. 


», WESTON 


ws 
O/2 Like melted 








sizes, capacities, costs and applicati 
For copies of the bulletin wried — 
and Koerting Company, 12th and 
Thompson Streets, Philadelphia 22 Te 
ferring to PETROLEUM REFINER item 984 


Pumps 


Two bulletins on the Roth line of 
pumps have been issued. Bulletin 103 de. 
scribes the new Monobilt pump and 
Bulletin 101 the heavy duty flexible 
coupled pumps. The Monobilt pump has 
the pump and motor combined in one 
unit. General catalog data, specifications, 
selection tables and prices are included 
in both publications. 

For copies write Roy E. Roth Com. 
pany, 2420 Fourth Avenue, Rock Island, 
Ill, referring to Pertroteum Rerivg 
item 285. 


Analytical Instruments 


A general catalog of its complete line 
of analytical instruments for science and 
industry has been issued by Consolj- 
dated Engineering Corporation. Fea- 
tures, application, possibilities and speci- 
fications are included. Bulletins on each 
instrument are listed. 

For a copy of the catalog write Con- 
solidated Engineering Corporation, 620 
North Lake Avenue, Pasadena 4, Calif, 
referring to PerrroLeuM REFINER item 


Temperature, Pressure Recorders 


Catalog 700 describes Penn Industrial 
Instrument Corporation’s new line of 
gas-filled temperature recorders and re- 
cording pressure gages. Available with 
from one to four pens, the recorders 
provide for easy field installation of the 
actuating system and pen mechanism. 
The temperature tube systems have a 
stainless steel, heli-arc welded construc- 
tion with an improved spiral spring. A 
standard bulb design is arranged to con- 
vert in the field any of the usual appa- 
ratus connections. 

For copies of the catalog write Penn 
Industrial Instrument Corporation, 3116 
North Seventeenth Street, Philadelphia, 
32, referring to PeETROLEUM REFINE 
item 287. 


Electric Oil Preheaters 


Industrial Engineering and Equipment 
Company’s line of Indeeco electric ot 
preheaters with full automatic tempera 
ture control is described in the com- 
pany’s latest Bulletin A-50. Photographs; 
cutaway drawings; charts of standar 
specifications and dimensions; and i+ 
lustrative material are included in the 
release. 

For copies of the bulletin write Indus- 
trial Engineering and Equipment Com- 
pany, 711 South Theresa Avenue, >t 
Louis 3, referring to PerroLeuM REFINER 
item 288. 


Gas Analyzer 


Burrell Technical Supply Company 
has issued Bulletin 213, describing the 
Burrell Industro Gas Analyzer Mo 
B—for the determination of three com 
ponents such as carbon dioxide, oxyge 
and carbon monoxide, and Model de, 
for the determination of carbon dioxide, 
oxygen and carbon monoxide, and i 
addition, for determining two combus 
tible components such as hydrogem 





methane. The gas analyzers “ate versa- 
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perfect Welding 


P.P.&E. STAINLESS 
STEEL WELDING FITTINGS... 
for All Corrosion-Resisting Applications 


It is possible to construct any stainless piping system with a mini- 
mum of equipment, using P.P.éE. fittings, simply by straight cut- 
ting of tubes, and plain butt welding. The ends of all P.P.&E. 
fittings are accurately machine tool cut—fittings of wall thickness 
over .083” are beveled to 372° with approximately 1/16” straight 
face; those with wall thickness of .083” or lighter are cut straight, 





not beveled. Consequently, fitting time is minimized, and faster, 
uniformly sound welds are assured. 

These fittings, manufactured in Stainless Types 304, 316, and 
347, are available to match pipe and tubing of 
various wall thicknesses in sizes from %”" 
through 12”. They are annealed, blasted, and : 
passivated for maximum corrosion resistance. &e 





The Mest Complete Line of Stainless Steel Welding Fittings. 


STAINLESS ALLOY DIVISION 
PITTSBURGH PIPING ond EQUIPMENT COMPANY 
10 43rd Street - Pittsburgh, Penne. 





Send for Catalog 5-309 


World’s Largest Manufacturer of Stainless Steel Welding Fittings 
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We Invite You 


TO TEST NICHOLSON STEAM TRAPS FOR 


LOWEST STEAM LOSS 
LARGEST CAPACITY 


See why an increasing 
number of America’s 
leading plants are 
standardizing on 
Nicholson traps. 


Comparative tests by large 
trap users show: record low 
for steam waste; 2 to 6 
times average drainage 
capacity; operate on low- 
est temperature differen- 
tial; no freeze-ups; 
greater simplicity (fewer 
spare parts). 5 types for 
every purpose; size 4” 
to 2”; pressures to 225 
Ibs. Test trap gladly sent. BULLETIN 1047. 


W. H. NICHOLSON & CO. 





207 OREGON STREET 
WILKES - BARRE, PA. 














Now! an all-steel pallet designed 
® for use with Lift Trucks... 


SMHELETON PALLET 





The “Standard” Skeleton Pallet 
measures 48x48"; weighs 65 
Ibs.; holds four regular 55-gal. 
filled drums in storage. 







PATENT 
PENDING 







The welded steel construction and semi-open framework of 
the Skeleton Pallet make it ideal for use in palletizing and 
depalletizing with fork lift truck, or by hand. 

The “Standard” Skeleton Pallet (above) is designed 
especially to accommodate oil drums, barrels and rectangu- 
lar types of firm containers. 

It combines light weight, durability, low first cost and 
low upkeep; measures 48”x 48” overall; weighs 
65 Ibs. Skeleton Pallets are, available in several 
sizes or can be built to your specifications, if 
desired. Write for literature. 


PACIFIC CHAIN 
& MANUFACTURING COMPANY 


4200 N.W. Yeon Avertue ¢ Portland 10, Oregon 








Engineered by 
LAPHAM 





TIME Saving ONLY 


The only value in the Relative Volatility Charts 
designed by C. G. Kirkbride is in the saving of 
time in equilibrium calculations. 


One man who was familiar with K charts re- 
quired 8 percent less time when using Relative 
Volatility Charts, with which he was not familiar. 


Another individual, familiar with neither type 
of chart, consumed 21 percent less time with the 
Relative Volatility Charts. 


Relative Volatility Charts are available 
through Gulf Publishing Company at $5.00 per 
set. 

USE THE COUPON 


GULF PUBLISHING COMPANY 
P. O. Box 2608, Houston 1, Texas 


Please forward me______sets of the Kirkbride Relative 
Volatility Charts at $5.00 per set. 


Name 





Street 





City and State 











Valves @ Traps @ Steam Specialties a 
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| SIDE ENTERING 
MIXER 

FOR 

: OILMEN 


Eastern side entering agitators 
are specially engineered for 
large tank installations. Mate- 
rial tending to settle during 
mixing is kept in motion by 
the propeller; bottom precipi- 
tation is thus prevented. Cast 
ribbed bases supporting motor 
and stuffing box insure rigid 
alignment — eliminate wear 
and leakage. 


These heavy duty mixers are 
available with pressure stuff- 
ing box, twin rotary seal or 
mechanical rotary seal; also 
with outboard stuffing box 
which can be repacked without 
emptying tank. They’re pow- 
ered with motors rated from 
4 to 30 H.P., with rotat- 
ing speeds from 400 to 1725 
R.P.M. 


WRITE FOR FULL DETAILS 


Easter 


INDUSTRIES, INC. 


1O11 REGENT STREET 
EAST NORWALK, CONN. 











tile instruments for on-the-job use by 
the control engineer, plant operator or 
laboratory technician in combustion con- 
trol, furnace atmosphere analysis, air 
leak detection, blast furnace and other 
process gas analysis, research and plant 
control, analysis of gaseous fuels, analy- 
sis of exit gases, and calibration of 
automatic control instruments.” The 
Burrell CO, Indicator, used for deter- 
mining carbon dioxide only, is also de- 
scribed. 

For copies of the bulletin write Burrell 
Technical Supply Company, 1942 Fifth 
Avenue, Pittsburgh 19, referring to 
PETROLEUM REFINER item 289. 


Laboratory Shakers 


Laboratory shakers of Eberbach and 
Son Company are described in Bulletin 
100 recently issued by the company. 
Photographs, descriptive materials and 
price charts make up the bulletin. 

For a copy of the bulletin write Eber- 


| bach and Son Company, Ann Arbor, Mich., 


referring to PETROLEUM REFINER item 
290. 


Hardware, Specialties 


Merrill Brothers’ new catalog 1948 
has detailed information on drop forged 
hardware and specialties. Printed in 
two colors, this reference book makes 
illustrations, diagrams, engineering data, 
prices and descriptive material easy to 
find. 

For copies of the catalog write on 
company letterhead to Merril Brothers, 
Arnold Avenue, Maspeth, N. Y., re- 
ferring to PETROLEUM REFINER item : 

291. 


Vacuum Valves 

Kinney Manufacturing Company’s Bul- 
letin 2448 includes photographs, dia- 
grams and descriptive material on its 
vacuum tight valves. 

For a copy of the bulletin write Kin- 
ney Manufacturing Company, Washing- 
ton Street, Boston 30, referring to Per- 
TROLEUM REFINER item 292. 





| Refiner AUTHORS 


Gulf Trio 


™ CONTINUED FROM PAGE 146 








petroleum, In 1929 he was put in charge 
of research for Gulf Refining Company 
and transferred to Gulf Research and 
Development Company in 1934. Since 
that time he has been engaged in the 
organization and management of re- 
search concerned with the manufacture 
and sale of petroleum products. 
Co-authors are C. W. Montgomery 
and Joel H. Hirsch. Receiving both his 
bachelor of science degree in chemical 
engineering and his master of science 
degree in physical chemistry from Penn- 
sylvania State University, Montgomery 
has his Ph. D. in physical chemistry 
from the University of California. 
For a year after his graduation he 
was employed by the United States 
Bureau of Mines in thermodynamics of 
gases and reaction kinetics. Since 1934 
Montgomery has been associatea with 
Gulf Research and Development Com- 
pany and is director of new processes 








PEERLESS 
Centrifugal 
PUMPS 





FOR PROCESS SERVICES 


Type C 


Designed to handle clear lig- 
uids which can be of corro- 
sive nature. Single-stage, 
single-end suction design; 
range of capacities from 0 
to 1200 g.p.m.; heads up to 
231 feet; maximum working 
pressure of 150 lbs. 





Utilizes an open impeller to 
permit pumping of fluids up 
to 750° F with solids in sus- 
pension, brines, sludges, etc. 
Capacities from 10 to 120 
g.p.m.; heads to 231 feet; 
maximum working capacity 
of 150 lbs. All forms of drive 
Both of the above pumps are 
described in Bulletin 810 








Especially designed to pump 
caustics and acids. Handles 
fluids up to 800 g.p.m.; heads 
to 231 feet; maximum work- 
ing pressure of 150 lbs. Tem- 
peratures should not exceed 
300° F. Described in Bulletin 
m-2400. 














PEERLESS PUMP DIVISION 
FOOD MACHINERY & CHEMICAL CORPORATION 
Factories: Indianapolis, Ind.; Los Angeles 31, coe 
District Offices: New York 5, 37 Wall = : : 
cago 40, 4554 North Broadway; Atlanta onl 


Has 1, Texos 


i ild? ia; D 
and Building, Decatur, Georgia; Da California: 





Fresno, California; Los Angeles 31, 
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For processes requiring temperatures 
down to —150 F or lower, many re- 
fineries and chemical plants use Carrier 
centrifugals in the refrigerating cycle. 

They find the design of these high- 
efficiency units successfully overcomes 
the problems of compressing petro- 
leum and halogenated hydrocarbons 
at extremely low temperatures. Be- 
Cause the bearings are located outside 
the as passages, difficulties with lu- 
brication are virtually eliminated. This 





Nor 


Carrier centrifugals give 
plus performance at —150 F 


same design feature improves effi- 
ciency by preventing oil fouling of 
heat-exchanger surfaces. Carrier cen- 
trifugals are used with interstage flash 
cooling and straight series staging to 
reduce exchanger surface and boost 
efficiency, as well as in cascade cycles. 

These compact, dependable com- 
pressors provide exceptional perform- 
ance and economy in many refinery 
and chemical-plant processes. The first 
cost is low and they can be easily and 
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CENTRIFUGAL COMPRESSORS - 






quickly installed. They require no ex- 
pensive foundations and can be oper- 
ated without housing. Rotative design 
assures low operating and upkeep cost. 

The Carrier Centrifugal Compres- 
sor is designed and built with the same 
engineering skill that developed rota- 
tive refrigeration more than 25 years 
ago. This unrivaled background and 
experience make Carrier your best 
investment. Carrier Corporation, 
Syracuse, New York. 


REFRIGERATING EQUIPMENT 
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development research. He is engaged 
in fundamental and bench scale research 
on new refinery processes and processes 
for hydrocarbon synthesis. 

Hirsch.was with Luis de Florez, con- 
sulting petroleum engineer in New York 
City after graduating with his bachelor 
of science degree in chermical engineer- 
ing from the State University of Iowa 
in 1930 and his master of science in 
chemical engineering practice from 
Massachusetts Institute of Technology 
in 1932. He did plant scale test work, 
correlation of chemical engineering data 
and the process design of de Florez 
cracking units and vertical heaters. 

In 1941 he joined Foster Wheeler 
Corporation and engaged in process de- 
sign of thermal and catalytic cracking 
units and technical supervision of de- 
velopment work and pilot plant activities. 
Since 1944 Hirsch has been associated 
with Gulf Research and is head of the 
process research engineering section of 
the chemistry division. He works on the 
mathematical and engineering treatment 
of process research, including economic 
evaluation of new processes and cor- 
=r of engineering and pilot plant 

ata. 


Dickey-Sorg 


® CONTINUED FROM PAGE 149 


(Indiana) in the research department at 
the Sugar Creek, Mo., refinery. 

A 1927 graduate from the University 
of Kansas with a bachelor of arts de- 
gree, Sorg subsequently received his 
master’s degree from the University of 


Maintaining Control 
Is a Tivy Specialty 


Vistar V. St. L. Tivy, the author 
of “Automatic Control of Fractionating 
Columns” which appears in this issue 
of PerroLeum REFINER page 123 is man- 
ager of Refinery Industry Sales of The 
Foxboro Company, Foxboro, Mass. He 
came to that position through a series 
of moves which combined to provide 





Kansas City. After three years as re- 
search chemist for the Larabee Flour 
Mills, he became associated with the re- 
search department of Standard (In- 
diana). In his present capacity as analy- 
tical and research group leader, Sorg 
supervises the analytical activities of 
chemists and technicians, the research 
work conducted in the Sugar Creek lab- 
oratories and the technical service to the 
chemical processes in the refinery. He 
is a member of the American Institute 
of Chemical Engineers and is a coun- 
cillor for his local group of the Amer- 
ican Chemical Society. 

Dickey received his bachelor of arts 
degree in 1938 from Kansas State Teach- 
ers College and his master of science 
degree in chemistry the following year. 
He then became associated with Atlas 
Powder Company as a TNT production 
supervisor. Since joining Standard (In- 
diana) in 1945, Dickey has worked on 
problems relating to the prevention of 
internal corrosion in products pipe lines 
and on the development of analytical 
procedures utilizing electrometric titra- 
tions. 


an unusually broad background of ». 
ee in instrument engineering 

specially valuable was his training ;, 
the development and use of instrumens, 
in modern petroleum refining practig 

Tivy was born in Guatemala, of Eng. 
lish parents, and had his education , 
England, graduating as a midshipma 
from the Royal Naval Academy in 1933 
Following two years of sea duty he 
became an instrument engineer with th 
firm of George Kent, Ltd. In 1938 }, 
went to Trinidad as instrument engines 
with Trinidad Leaseholds, Ltd., late 
becoming chief instrument engines 
with qupervision of instrument installa. 
tion and maintenance in their large tr. 
fineries. This work led to a connection 
with Neal & Massy Engineering Com. 
pany of Trinidad, directing sales anj 
service of instrumentation, chiefly to 
the petroleum industry. 

His knowledge of refinery instrumen. 
tation made Tivy particularly valuabk 
to The M. W. Kellogg Company. of 
New York, with whom he was associated 
during the recent war years, when the 
program of construction was at its 
height. Here he supervised the instal. 
lation and start-up of processing and 
control instruments in a number of big 
new refineries. From this work he came 
to The Foxboro Company to take charge 
of sales promotion work in the petro- 
leum refining industry and to contribute 
his knowledge and experience to the 
development of new methods and equip- 
ment in instrumentation for automatic 
control. 

Tivy makes his home in Foxboro, He 
is married and has two small sons. 

A frequent speaker before technical 
groups on matters of instrumentation 
and process control, he has also had 











the Complete Equipping of 


Laboratories, Biological, 


Chemical, Cosmetic, Drug 


and Food Plants. 


A List of Nationally-known REPEAT Clients 
will be mailed you on request 
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WIGTON -ABBOTT CORPORATION 


PLAINFIELD, NEW JERSEY 


Telephone 


Plainfield 5-2000 


é 100 TON 
CONTACT PLANT 


Design, Construction and oe 


CONTACT 
SULPHURIC ACID 


ACID-RECOVERY 


PLANTS and 
DESIGNS 


NICOLAY TITLESTAD 


CORPORATION 
1] West 42nd St., New York 18, N. Y. 
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Amount of critical alloying elements 
is checked in the laboratory with the 
help of this grating-type spectograph. 


ne approximately 70% copper, 
28.96% zinc, 1% tin and 0.04% arsenic, 
Arsenical Admiralty 439 is highly resistant 
to dezincification, general corrosion, attack 
by fresh, brackish or salt waters, sweet or 
sour crudes under pressures, velocities and 
temperatures normally encountered in re- 
finery condensers and heat exchangers. 
Several years of extensive research preceded the 
commercial production of Arsenical Admiralty 
Tubes which was begun in 1934. The consistently 








HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN BRASS LTD., 

New Toronto, Ont. 





——— 








laa . 


3 ae. 


pressure test required by A.S.T.M. Specification B 111. 


satisfactory performance of Arsenical Admiralty 
Tubes in crude and re-run stills, cracking and poly- 
merization plants for the past 14 years has fully 
proved the effectiveness of arsenic as an inhibitor 
of dezincification and has fully substantiated lab- 
oratory test results. 


TECHNICAL SERVICE AVAILABLE 


It is a function of the engineers of our Technical 
Department to assist tube users in the selection of 
the most economical alloy for any given set of 
operating conditions. Feel free to call on us, Publi- 
cation B-2, giving detailed information on Tubes 
and Tube Sheet Alloys mailed on request. 48141 
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The new Squier Auto- 
matic Orifice Meter 
Bearing-Shaft Lubri- 
cator utilizes pres- 
sure in the meter, 
plus a light coiled 
spring connected to 
@ steel piston and 
low-friction cup, to 
provide a positive 
sustained pressure 
slightly in excess of 
the measured gas or 
liquid pressure. This 
increased pressure 
mokes it impossible 
for gas or liquid te 
penetrate the. bear- 
ing-shaft housing 
and lock or freeze 
bearing parts during 
meter operation. 


Exclusive spring- 
leaded type design 
makes the new 
Squier Automatic Lu- 
bricator the only 
instrument available 
by which continuous 
pressure - lubrication 
can be maintained, 
even though a shut- 
off or back flow 
occurs in the line. 





two-year research 
and field test* data: 


One filling of the new Squier Automatic 
Lubricator affords perfect lubrication on 
new bearing-shafts for a period of eight 
to 16 months. Meters function as freely at 
5000 p.s.4. as at very low pressures... 
Sustained maximum sensitivity always 
allows pen to return to normal position 
regardiess of working conditions... 
Prevents erroneous zero recordings... 
Contamination and deterioration of the 
lubricant by highly volatile liquids is pre- 
vented. Expense and service of bearing- 
shaft and parts replacement is eliminated. 


MOUER AUTOMATIC 


ORIFICE METER 
BEARING - SHAFT 


LUD RUCATOR 










FREE DESCRIPTIVE LITERATURE 





*Conducted at the requests of major companies. 
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numerous papers published in this con- 


nection. It has also been reported, by 
engineers returning from the recent 
ASME meeting in Amarillo where Tivy 
appeared, that ,his abilities in the field 
of control are always generously em- 
ployed in the solution of whatever prob- 
lems may come to hand. In particular, 
this group expressed keen appreciation 
for the spontaneous, competent, and de- 
tailed advice which Tivy extended to a 
Greyhound bus driver during a night 
tour of the West Texas industrial area 


around Borger. This group ate at a 
ranch reached via roller-coaster cow 
trails. The large bus didn’t fit the 


path, or the turns, or the gullies, The 
driver, despite courage, intense muscular 
effort, and complete disregard for his 
company’s equipment, would surely 
have come to grief, except only for 
Tivy’s presence at elbow with running 
commentary on What to do next to main- 
tain control. 


Shell Technicians 
Produce Nomograph 


, ae technicians in the analytical 
department of Shell Development Com- 
pany in Emeryville, Calif., are responsi- 
ble for the article beginning on page 140 
of this issue of PeTRroLEUM REFINER, en- 
titled, “Nomograph for Testing Labora- 
tory Batch-Distillation Apparatus.” 

Victor Zahn of the trio has an inter- 
esting past. He was born in Germany in 
1886, received a Ph.D. degree at the 
University of Jena in 1908, and did post- 
graduate work in plant breeding at the 
Hochschule fiir Bodenkultur at Vienna. 
His father was in the sugar beet seed 
business, so that between 1909 and 1913, 
Zahn did some globe-trotting looking 
for sugar beet seeds—Denmark, Poland, 
Russia, the United States, and Argen- 
tina. Drafted in 1915, he spent 1915 in 
the German motor transportation corps. 
After the war. he spent some time in 
agriculture in Germany and later in the 
Free City of Danzig. 

In 1928, the Zahn family turned immi- 
grant and came to the United States. 
Shell Development had just opened its 
new research laboratories at Emeryville. 
He has been in the analytical department 
since 1929. He is the father of three 
children (all grown now), and says the 
part of the U. S. A. he loves the most 
is California. He professes to have no 
particular hobbies, but living in Califor- 
nia has given him the opportunity to 
enjoy outdoor life. 

Francis R. Brooks started out with 
the idea that he wanted to teach. Born 
in 1918 in Chicago, he attended State 
Teachers College at Whitewater, Wis., 
where in 1939 he obtained a bachelor of 
education degree. By that time he seems 
to have lost interest in teaching and 
turned to chemistry. He attended the 
State University of Iowa in 1940 and 
was awarded his M. S. and Ph.D. in 
1941 and 1942, respectively. 

After school his first job (1943) was 
with the research and development de- 
partment of Westvaco Chlorine Prod- 
ucts Corporation, Newark, Calif. In 1944 
he joined the analytical department of 
Shell Development Company..He has 


been principally concerned with gas 
analysis and low and high temperatyr. 
analytical distillation. 

His children, two little girls, occupy 
just about all of off-duty hours, py; 
even so he finds time to indulge in hic 
hobby of philately. 

Fred M. Nelsen, the third member oj 
the trio, made his start in Dayton 
Iowa, in 1918. He didn’t get to Shelj 
Development’s analytical departmen; 
until 1941, after he had attended the 
Sacramento Junior College in Sacra. 
mento, Calif. While working at Shelj 
cation at the University of California 
however, he continued his formal edy. 
His bachelor of science degree came 
through last spring. 

Nelsen is.married and the father oj 
two children. Since his main hobby js 
photography, there are lots of photo- 
graphs of the youngsters about th. 
house. Also, he is active in sports, 


Visco Author Chooses 
Crude Emulsion Topic 




















ae Land, Texas, is a very small 
town about 25 miles southwest of Hous- 
ton. It isn’t noted for oil industry equip- 
ment, but as its name might imply, it 
is a sugar refining town. About a block 
west of the refinery (sugar) is another 
plant—Visco Products Company, Inc 
It is here that W. H. Kirkpatrick, av- 
thor of “Chemical Treating of Crude 
Oil Emulsions (starts on page 142) holds 
forth as chief chemist and plant manager 

Kirkpatrick, a friendly, quiet-spoken 
and very capable man is up to the min- 
ute on whipping the problems asso- 
ciated with breaking crude oi! emulsions 
The plant is fully equipped with labora- 
tories for testing and research on crude 
oil emulsions under his direction. 

According to the record, Kirkpatrick 
was an Iowan, but is now a TA (Texan 
by adoption). His 1930 bachelor of sei- 
ence degree in chemical technology 1s 
from Iowa State College, where he con- 
tinued his efforts in the graduate col- 
lege, majoring in organic chemistry. In 
spare time during his research work, lip 
studied organo-metallic compounds and 
physiological action of various furai 
derivatives. This work led him into the 
publication field and his work was pub- 
lished in various scientific journals. He 
received his Ph.D. degree in 1935 wit! 
minors in bacteriology and chemical en- 
gineering. 

After graduating, Kirkpatrick decided 
he wanted to become a chief chemist, 
and did. He associated himself with 
National Aluminate Corporation of Chr 
cago, during which sojourn he was !- 
strumental in developing much of the 
pioneer work done on organic exchangt 
resins in the field of water treaties 
chemistry. or 

But always in the back of his muiné, 
he carried the desire to live in Texas, 
and in 1937 his desire came through. He 
transfered to Visco Products Company, 
Inc., an affiliate of National Aluminate 
Corporation, to engage in the manulac 
ture of oil treating chemicals, im whic 
he has done an excellent job. He has 
been plant manager and chief chem's! 
for the last 10 years. 

Most of the doctor's 
demanded and received by his 10-year 
old daughter. 

































spare time 





Vol. 27, No: I 





Petroleum Refiner 













EC 


{wm 





( 


Wol\ 
Mid- 
E. 
assist; 
for V 
met 
Comp 
sentat 
locate 
assist 
area. 
App 






































Bas 
lure 


upy 
but 
his 


r of 
ton, 
hell 
lent 
the 
cra- 
hell, 
‘nia 
~du- 


ame 
r of 
y is 
Oto- 
the 


QS 
ic 





| a About 


EQUIPMENT 
SERVICE 



































S 











Campbell Seekell 





Wolverine Promotes Two in 
Mid-Western Sales Area 


E. J. Campbell has been promoted to 
assistant manager of Mid-Western sales 
for Wolverine Tube Division of Calu- 


met and Hecla Consolidated Copper 
Company, Inc. Formerly sales repre- 
sentative for the company, he will be 


located in the Chicago office and will 
assist in the supervision of sales in his 
area. 


Appointed to succeed Campbell as 


Complete litera- 
ture on Dudgeon 
Products — ex- 
anders, hydrau- 
lie Pumps and 
jacks—available. 
Address inquiries 
to Department 


DUDGEON 
TYPE 22 


An efficient 
Quality tool rec- 
ommended for 
all general boil- 
er work. Hos a 
large ronge of 
expansion for a 
Variety of tube 
Gauges and sizes. 








sales representative is S. C. Seekell. He 
will handle sales in western and south- 
western Michigan and will be located in 
Grand Rapids. Formerly he was asso- 
may with Westinghouse Electric Sup- 
ply Company as sales manager. 


D. J. Erikson New Head of 
Hagan and Its Subsidiaries 


D. J. Erikson has been elected presi- 
dent of Hagan Corporation and its sub- 
sidiary companies, Calgon, Inc., Hall 
Laboratories, Inc., and Buromin Com- 
pany. He succeeds J. M. Hopwood, pres- 
ident of Hagan since 1918, who was 
elected to the new position of chairman 
of the board of directors of the Hagan 
group. 

In more than three decades with the 
company, Erikson has moved from the 
drafting board to field service then to 
sales work. He helped establish the 
New York office of Hagan. While sales 
manager of the company, Erikson had 
the task of making Calgon, a special 
phosphate glass material applicable in 
water-conditioning for industry, busi- 
ness and household. In 1939 he became 
vice president in charge of sales. 


A. A. Northacker Again Heads 
Purchasers’ Assistants Club 


Alfred A. Northacker was recently in- 
stalled as president of the Metropolitan 
Purchasers’ Assistants Club of New 
York City. He is 
pressure vessel and 
heat transfer equip- 
ment buyer for The 
M. W. Kellogg Com- 
pany. 

Serving his second 
term as president, 
Northacker has also 
been vice president 
and chairman of the 
educational commit- 
tee for the club. He 
is a member of the 
American Petroleum 
Institute, American 
Welding Society, Of- 
fice Executives Association of New 
York and the American Society for 
Metals. 

Other officers of the club are Lester 
N. Read, Purolator Products, Inc., vice 
president; John J. Sharkey, Clubert Pipe 
and Fittings Company, secretary; and 
Robert O. Condit, American Oil and 
Supply Company, treasurer. 





Northacker 


Cooper-Bessemer Adds Building 


In order to provide more adequate 
facilities for its expanding research and 
engineering divisions, Cooper-Bessemer 
Corporation will begin construction soon 
on a $250,000 addition to its main office 
building at Mount Vernon, Ohio. 

The two main floors will house the 
engineering staff, including designers, 
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A simple method of 
controlling working 
temperatures in: 





© WELDING 

© FLAME-CUTTING 
© TEMPERING 

* FORGING 

*® CASTING 

¢ MOLDING 

© DRAWING 

® STRAIGHTENING 
© HEAT-TREATING 

IN GENERAL 













It's this simple: Select the Al 

Tempilstik® for the working + 
temperature you want, Mark 7 
your workpiece with it. When in pellet 


available 








the Tempilstik® mark melts, or 

the specified temperature has liquid 

been reached. form 

Available in these temperatures (°F) 
125 275 500 1100 
138 288 550 1150 
150 300 600 1200 
163 313 650 1250 
175 325 700 1300 
188 338 750 1350 
200 350 800 1400 
213 363 850 1450 
225 375 900 1500 
238 388 950 1550 
250 400 1000 1600 
263 450 1050 




















FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


M‘Ardle EQUIPMENT CO. 


5724 NAVIGATION BLVD. 
Houston 11, Texas 
Phone Woodcrest 6-7484 

































| manager of the old 








| with Dow Chemical Company and Gen- 
| eral Electric Company before coming to 


draftsmen and project engineers. In the 
basement will be a specially-constructed 
fireproof and bombproof vault for stor- 
age of drawings and records. The blue- 
printing and photographic departments 
will also be located in the new addition. 


A. G. Koenig Sales Manager 
For Tagliabue Corporation 


A. G. Koenig has been appointed gen- 
eral sales manager of C. J. Tagliabue 
Corporation (New 
Jersey) and G. A. 
Terhune has been ap- 
pointed advertismg 
manager. 

Before C. J. Tag- 
liabue Manufacturing 
Company was pur- 
chased by Weston 
Electrical Instrument 
Corporation and be- 
came C. J. Tagliabue 
Corporation, Koenig 
was general sales 





company. Previously Koenig 

he had been district 

manager of the company’s southwestern 
territory. His experience covers all fields 





of instrumentation with particular em- 
phasis on applications in the petroleum, 
natural gas, food and cottonseed oil in- 
dustries. 
Before joining the original Tagliabue 
company, Terhune was advertising man- 
ager of Chicago Pneumatic Tool Com- 


pany. 


Diamond Alkali Promotes 
Three to Newly Formed Posts 


Diamond Alkali Company has created 
a new technical service division to -be 
headed by Walter C. 
Bates as manager 
and Dr. George 
Rugar as_ assistant 
manager. The di- 
vision will cover all 
phases of service 
work connected with 
the sale and use of 
the company’s alka- 
lies, co-products and 
derivative specialty 
chemicals. 

Joining the com- 
pany in 1929, Bates 
supervised the design 
and construction of Rugar 
the standard chro- 
mate division at Plainesville. He then 
transferred to the standard silicate di- 
vision. A graduate of Carnegie Institute 
of Technology, Bates was associated 





Diamond Alkali. 

Dr. Rugar, a graduate of the Uni- 
versity of Rochester and Columbia 
University, came to Diamond Alkali 
in 1944 as product development manager 
in the research and development de- 
partment. Previously he was. with 
Hooker Electrochemical Company. 

Diamond Alkali has appointed Otto L. 
Schweng to the newly created position 
of director of market research with 
headquarters in New York. 

Formerly associated with Standard 
Oil Company (New Jersey) and Lehman 
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Corporation, where he specialized in 
chemical investments, he served during 





he liquids boil and surge, 


and use of a coolant is un- 
desirable, the New Jerguson Large 
Chamber Gage will give you a level 
reading. 


Ordinary gages do not give sufh- 
ciently accurate readings on such 
liquids where the level fluctuates 
rapidly in the glass. With this new 
Jerguson, however, the gage cham- 
ber is of such large diameter that 
the level is not badly upset by the 
boiling action of the fluid. This 
makes it possible to get close level 
readings, the kind of readings you 
want for safety and accurate control. 


Don’t be satisfied any longer with 
gages that require you to gwess at 
level readings. If liquids boil, in- 
stall Jerguson Large Chamber Gages 


and be sure. 


The Jerguson Large Chamber 
Gage is the flat glass, 

reflex type. Write for 

full information on 

this and other 
Jerguson Gages. 









GAGE & VALVE 
compPaAN! 
100 Fellsway, Somerville 45, Mes 


Representatives in Majer Cities 
Phone Listed Under JERGUSON 
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Sook ‘Twice... 


FLOW CONTROLLERS 
ARE NOT ALL ALIKE 
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ge, VERY chemical and refining process—whether continuous, semi-continuous or 

1n- batch—requires instrumentation engineered to the individual process charac- 

ge teristics for most efficient operation. 

vel Brown Flow Controllers fall into four classifications, depending basically upon the 
extent of control required, although no two instruments in any group are necessarily 

tr identical. These classifications are: 

ich 


BROWN AIR-o-LINE FLOW CONTROLLER with 1% to 150% 
Proportional Band and Automatic Reset. 


m- BROWN FULL THROTTLOR CONTROLLER with 1% to 150% 
hat Proportional Band and Manual Reset. 

the 

bis BROWN THROTTLOR CONTROLLER with 1% to 10% Proportional 
vel Band and Manual Reset. 


BROWN ON-OFF CONTROLLER. 


When selecting instrumentation for a single process or an entire plant, draw upon 
the experience and knowledge of Brown engineers. Their unbiased recommenda- 
tions will be made only after careful study of every characteristic involved in the 
particular process to be controlled, and can be relied upon to result in the most eco 
nomical and efficient operation. 

Look twice... remember... flow controllers are not all alike. Whether your control 
problem is simple or complex, Brown instruments are designed and engineered to 
solve it. Write for the Brown Flow Control Catalog 2221. 






THE BROWN INSTRUMENT COMPANY, 4498 WAYNE AVENUE, PHILADELPHIA 44, PA, 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Offices in principal cities of the United States, Canada 
and throughout the world 


i seer Frow ContRoLers 


Air-o-Line—THE COMMON DENOMINATOR OF PROCESS CONTROL 
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Fractionatin 

g Tow ili 

oe x 6” ID, 80" high or 
varying thicknesses, with X-Ray 


tested welds — ens: 
¥ Nooter. *— entirely fabricated 


To the large and the small —Nooter is a name that has always 
been associated with long, dependable service. 


One of the world’s finest and most completely equipped plants, 
Nooter offers every advanced technique and modern facility 
to assure more dependable, safer fabricaton. Nooter Dura- 
Pure Welds meet all API and ASME Code specifications —and 
the latest testing, stress relieving, and X-Ray equipment are at 
your service to guarantee flawless construction. 


More than half a century of experienced craftsmanship backs 
the Nooter guarantee of superior fabrications. Experienced 
metallurgical specialists who know the properties and be- 
havior of metals and alloys protect the quality of your 
fabrication through évery phase of production. 


Depend on Nooter —whenever you need refining and processing equip- 
ment fabricated to your specifications. 


Agitator Tanks e Condensers @ Coolers e@ Distillation 
Equipment e Ducts e Evaporators e Extractors _ 
Fractionating Equipment e Heat Exchangers e Pressure 
Vessels @ Separators e Jacketed Vessels e Vacuum 
Tanks @ Treating Tanks. 


Handy Nooter, ‘Coupling and Flange Size 
Selector” is yours for the asking—Send for it! 


JOHN NOOTER BOILER WORKS CO.* 1404 S. Second St., St. Louis 4, Mo. 





the war on the aluminum and magnesium 
division of the War Production Board 
Schweng has served as economic spe- 
cialist for General Aniline and Film 
Corporation. 


L. A. Christensen Becomes 
Marley Vice President 


Lyle A. Christensen has been ap- 
pointed vice president of The Marley 
Company, Inc., Kansas City, Kan. — 

Joining the com- 
pany seven years ago, 
he was sales engi- 
neer in the New 
York office for five 
years, before moving 
to Marley’s home of- 
fice in Kansas City. 

He became general 
sales manager in 
1947. 

After receiving his 
degree in mining en- 
gineering from the 
University of Minne- 
sota, Christensen was Christensen 
connected for a pe- 
riod with Ingersoll-Rand Company. 


Russell Runyon Heads Oliver's 
Hazleton Purchasing Group 


Russell Runyon has been placed in 
charge of purchasing at the Hazleton, 


| Pa. plant of Oliver 


United Filters, Inc., 
manufacturers of in- 
dustrial filters and 
pumps in New York, 
Chicago and Oak- 
land, Calif. 
Since 1936 Runyon 
has been associated 
with Oliver Filters 
and served in the 
company’s purchas- 
ing department in the 
Oakland plant before 
accepting his present a 
appointment. 
He attended St. Runyon 
Mary’s College and 
served with the United States Army 
Air Force for three years. 
Runyon is a native Californian. How- 
ever he will now make his home in 
Hazleton. 


T. S. Shore Elected President 
Of The Eagle-Picher Company 


T. Spencer Shore has been elected 
president of The Eagle-Picher Com- 
pany and will assume office on January 
1, 1949. At the same time, Joel 3 
Bowlby, who has been president since 
1941, became chairman of the board 
He will continue as chief executive officer 
and general manager of operations ol 


| the company. 


Joseph Hummel, Jr., who has been 
chairman of the board since 1941, was 
appointed honorary chairman. x 3 
Isern, formerly vice president of *™ 
Eagle-Picher Mining and Smelting - 
pany, was elected president of the su 
sidiary and. Bowlby became chairman ° 
the board. F 

The change in personnel was. a 
according to Bowlby, in line with ~ 
company’s policy to develop youne 
executive talent to assist in the direct 
of its enlarged volume of business. 
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CONTROL 


Scale and Corrosion 
in Water Cooled Equipment 


WITH 
Newly P. erfected 
Water Conditioning Chemicals 


Recently developed applications of the | 
newer colloids and surface-active agents in 
Wright Chemicals for the petroleum industry 
result in improved water conditioning—posi- 
tive scale and corrosion control. Wright 
Chemicals contain 100% soluble, available 
chemicals—no waste or inert matter—insuring 
increased operating efficiency and reduced 





| 
| 
| 


cost, 
ling T 
Cooling Towers .. . 
Down time and replacement costs are ma- 
terially reduced by effective scale and corro- 
sion control with Wright Chemicals. 





Compressors and 
Engine Jackets .. . 


Heat transfer surfaces are kept free of scale 
and corrosion. Result? Greater efficiency. 


Wright improved chemicals are the result of 
intensive study and research by men with years 
of experience in the development, production, 
application and control of water-conditioning 
chemicals, 

Wright has no one cure-all to solve all prob- 
lems, Each receives individual treatment. The 
Wright field engineer, who will call on you 
upon request, will obtain all necessary infor- 
mation and samples for examination in the 
modern Wright laboratory. Analyses are inter- 
preted in view of supplemental information 
received, and recommendations made in the 
form of a proposal. Clients are provided with 
regular laboratory service as a periodic check 
upon conditions. 

There is a Wright Field Engineer near you, 


teenie 


| 


anxious to help solve your scale and corrosion | 
problems, No obligation. 


@ 
itt 





CHEMICALs 


eee ee 





WRIGHT CHEMICAL CORPORATION 
Specializing in Water C onditioning 
GENERAL OFFICE AND LABORATORIES 


S15 West Lake Street Chicago 6, il. 
Offices in Principal Cities 














Metal Goods’ Welding Service 
Headed by R. L. Tomlinson 


Robert Lee Tomlinson has been ap- 
pointed welding engineer of Metal Goods 
Corporation, Tulsa. 
With his appoint- 
ment the company 
opens a complete 
technical welding 
service to the oil in- 
dustry. Tomlinson — 
will give technical as- | 
sistance to the oil 
companies and will 
‘head the complete 
welding division as 
sales engineer for the 
sale of electrodes and 
machinery. 

Fof the past three 
years Tomlinson has 
been in the apparatus research labora- 
tory of Air Reduction Company. He is 
a member of the American Welding 
Society and serves on its committee on 
industrial weld fabrication and on its 
sub-committee of aircraft welding stand- 
ards. 





Tomlinson 


Ethyl Appoints Harry Kuhe 
Manager of Chemical Sales 


Harry Kuhe has been named manager 
of the chemical sales division of Ethyl 
Corporation and will be in charge of all 
sales of chemicals, 
except “Ethyl” anti- 
knock compound. 
Formerly operations 
manager in the Cen- 
tral region, Kuhe has 
been succeeded by 
Leonard L. Huxta- 
ble, sales coordinator 
in the Southern 
region. 

Joining Ethyl as a 
field representative 
in the Chicago divi- 
sion in 1929, Kuhe 
had advanced to as- 
sistant manager of 
the Tulsa division three years later. In 
1938 he went to Mexico City as a sales 
representative. In 1940 he became divi- 
sion manager of the Seattle area and in 
1946 division manager of the Chicago 
area. When the sales department was 
reorganized on a regional basis in 1947, 
Kuhe was appointed as operations man- 
ager of the Central region with offices 
in Chicago. 





Kuhe 


Fisher Governor Names Agent 


Wickersham-Petty and Company, 
Park Square Building, Boston 16, has 
been appointed district sales representa- 
tive of area for Fisher Governor Com- 
pany, Marshalltown, Iowa. 

Formerly Wickersham was manager 
of the Fisher office in New Haven, Conn. 
Petty was a member of the sales engi- 
neering department at the Fisher home 
office in Marshalltown. 


France Company Appoints 


France Packing Company, Philadel- 
phia, has named Berney L. Morgan 
sales representative in the Gulf Coast 
area. Covering the Gulf Coast, Central 
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and East Texas, Louisiana and southern 
Arkansas, he will have his offices in 
Houston. A graduate of Rice Institute 
in engineering, Morgan was formerly 
with Ingersoll Rand Company. 


Blackmer Opens New Office 


Blackmer Pump Company, Grand 
Rapids, Mich., has established a direct 
factory branch sales office at 608 South 
Dearborn Street, Chicago, with Bart C. 
Young, former manufacturer's repre- 
sentative for the company, as district 
manager. District representatives are 





Spent ennttt 


© We buy it 
© We invite your offers 
© We serve leaders in the industry 


THEDICKERSON COMPANY 


Drexel Building Philadelphia 6, Pa. 
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Paddock CHLORINATORS 


Operates on high 
vacuum . . . nO mov- 
ing parts. 8 capac- 
ity ranges — 15 Ibs. 
to 2000 Ibs. of chlo- 
rine per 24 hours. 
Also ideal for chlo- 
rinating drinking 
water. 


Paddock Sales of Texas 
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John H. Young and Paul B. Duggan. 
The office will have a branch office at 
310 Test Building, Indianapolis, Ind. 
The northern part of Illinois, lowa, 
central and southern Indiana and the 
area of Kentucky around Louisville will 
be served by the Chicago office. Globe 
Machinery and Supply Company, Des 
Moines, lowa, will become a jobber in 
that area under the Chicago office. It 
will no longer be a Blackmer agent. 


Imperial Is Furfural Agent 


Imperial Chemical Industries Limited 
will act as sole selling agents in the 
United Kingdom for furfural, produced 
by The Quaker Oats Company, Chicago, 
effective October 1. All inquiries and 
orders in the United Kingdom should 
be addressed to the sales offices of Im- 
perial. 





STEEL DRUM 


RECONDITIONING 


MACHINERY 


IN WORLDWIDE USE 
REDUCES DRUM COST 
SEND FOR LITERATURE 


L. M. GILBERT CO. 


DREXEL BLDG., PHILADELPHIA, PA. 








Marine & Industrial 


CHEMICAL CLEANING 


Boilers, Condensers, Evaporotors, Fuel Oil 
Heaters, Heat Exchangers, Water Well 
Acidizing 
INSTRUMENT REPAIR 


Reliance Tachometers, Pneumeracaters, Etc. 
Boiler Water Conditioning 
Test Cabinets, Test Solutions 


LABORATORY SERVICE 


R. L. WILSON CO. 


P.O. Box 9245 Houston 10, Texas W 6-316! 














if you need dependable Turbine repairs 
in a hurry, call us. We are completely 
equipped to repair and dynamically bal- 
ance turbine rotors and any High Speed 
rotating elements in our modern shops. 


25 Years Successful Experience 


GuLF eR a) INC 





T. C. Ballou New Sales Agent 
For American Car and Foundry 


T. C. Ballou has been appointed sales 
agent in New York for American Car 


and Foundry Com- 
pany. He will repre- 
sent the company in 
the northeastern rail- 
road area. 

Ballou, with Amer- 
ican Car and Foun- 
dry since 1936, has 
specialized in welded 
products and tank 
cars. He received ‘his 
degree from Western 
Reserve University. 

Serving as a mem- 
ber of the United 
States Naval Re- 
serve, Ballou held the 
rank of lieutenant. He left ACF in 1942 
and was on active duty with the Navy 
from then until 1946. Most of this period 
of time was spent in the Atlantic theater 
of war. After getting his discharge from 
the Navy, Ballou returned to American 
Car and Foundry. 





Ballou 


Walter Binger Is Director 
Of National Radiator Company 

Walter D. Binger has been elected a 
director of The National Radiator Com- 
pany, Johnstown, Pa. 

After his gradua- 
tion from the Massa- 
chusetts Institute of 
Technology, Binger 
entered private prac- 
tice as a consulting 
engineer. He gave up 
his practice when 
Mayor LaGuardia 
appointed him com- 
missioner of the New 
York City adminis- 
tration. During this 
period Binger was in 
charge of the design 
and construction of the East River Drive 
and Wards Island sewage treatment 
works. 

In addition to being consultant to the 
Office of the Secretary of Defense and 
chairman of the National Technological 
Advisory Committee, Binger is vice pres- 
ident of City Investing Company and 
president of City Construction Company, 
New York. 





Binger 


Allis-Chalmers Opens New 
Mid-West Region Office 


B. F. Bilsland has been appointed 
manager of the newly formed Mid-west 
region of Allis-Chalmers Manufacturing 
Company, Milwaukee, Wis. Formerly 
district manager of the Chicago area, 
Bilsland will be succeeded by J. 
Collier. : 

The new region, with offices in Chi- 
cago, covers six districts and six branch 
offices in Chicago, Davenport, Rockford, 
Indianapolis, Evansville, Louisville, 


Kansas City, Omaha, Milwaukee, Duluth — 


and St. Louis. 


F. S. Crane Division Engineer 

For Oil Well Supply Company 
Franklin S. Crane has been appointed 

division engineer for the California divi- 

sion of Oil Well Supply Company, sub- 

sidiary of United States Steel Corpora- 


tion. He succeeds S. C. Fietinghoff, re. 
tired. 

Graduating from the Colorado School 
of Mines in 1943 with a degree in petro. 
leum engineering, Crane was an ep- 
gineering officer in the Navy during the 
recent war. He joined Oil Well in 104% 
as assistant district engineer at Los An- 
geles, and was promoted to district ep- 
gineer in 1947 before receiving his present 
appointment. 


Maintenance Engineering Firm 
Moves Into New Houston Offices 


Maintenance Engineering Corporation 
has completed a new office building at 
3711 Clinton Drive, Houston, and com- 
pany executives and the engineering de- 
partment have moved into the new 
quarters, which adjoin the old offices 
and plant. The new building is air con- 
ditioned and contains a reception area, 
central switchboard and 11 executive 
offices. 

Officers of Maintenance Engineering 
Corporation are C. E. Naylor, presi- 
dent; W. J. Peddie and W. B. Rawson, 
vice presidents; and C. W. Gautier, sec- 
retary-treasurer. 
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WELD PIPE 


Faster... Easier... Truer 


- | | JEWEL PIPE 
-|| CLAMPS 


They align pipe perfectly and hold it secure 
for tacking. On in a minute — off in ten 
ing seconds. Two sizes, 4% to 8 in. —8 to 16 in. 


Rigid construction resists strain, heat, and 
abuse. 


— Other Jewel Clamps for Ells, long and short 
snl turn — for Flanges — for Headers. Also Pipe 
Marker, eliminates patterns for holes and 
saddles. 

So simple—so easy to use — Jewel Tools 
are proving big time-savers in refinery piping 
fabrication and erection. 





Write Today for Details and Prices 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL 4, MINNESOTA 














see Complete 
engineering service geared 
10 execute ALL or PART 
of your requirements in 
PROCESS DESIGN 


MECHANICAL 
; ENGINEERING 


& FABRICATION 
ERECTION 


INITIAL 
OPERATION 


PROJECT 


> FULTON STREET 
NEW YORK 7. N.Y 










































| a company statement 


Arduser and Company Chosen 
Hammel-Dahl Representative 


Arduser and Company, Tulsa, has 
been appointed dealer representative for 
Hammel-Dahl Company, Providence, R. 
I. Head of the com- 
pany is H. W. Ar- 
duser. He is “quali- 
fied to give sound 
technical advice and 
recommendations, as 
well as engineering 
counsel on matters 
pertaining to installa- 
tion and operation of 
automatic control 
and flow equipment,” 





said. 
A graduate of Pur- 
due University, Ar- Arduser 


duser majored in me- 

chanical engineering. For six years he 
was associated with The Pure Oil Com- 
pany in its material and production 


| engineering departments in Oklahoma, 
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Michigan, Ohio, West Virginia and IIli- 


nois. He then joined Vinson Supply | 


Company at Tulsa as sales engineer, 
working chiefly with the application of 
automatic control equipment and engi- 
neered specialties. 


R. S. Bowie Heads New Branch 
Office of Cooper-Bessemer 


Heading the new Chicago branch 
office of Cooper-Bessemer Corporation 
is Robert S. Bowie. 
The new office, lo- 
cated at 122 South 
Michigan Avenue in 
the People’s Gas 
Building, will con- 
tinue under the 
supervision of Charles 
L. White, district 
manager in the North 
Central area. 








Bowie was gradu- 
ated from Cornell 
University in 1935, 
obtaining his degree Bowie 
in mechanical engi- 
neering. Joining Cooper-Bessemer in 
1936 as a member of its headquarters 
sales staff in Mount Vernon, Ohio, he 
was transferred to the Dallas sales office 
soon afterward, and has been active in 
the Chicago area since 1946. 





Tarver Murphy Now Executive 
For Equipoise Controls, Inc. 


Tarver S. Murphy, Jr., has joined 
Equipoise Controls, Inc., Mount Ver- 
non, N. Y., in the | 
capacity of vice presi- a 
dent, and will spe- 
cialize, in sales engi- 
neering activities 
covering the Equi- 
poise line of indus- 
trial and laboratory 
instruments and re- 
lated equipment, in 
the Metropoliltan 
New York and 
Northeastern U. S. 
area. 

Murphy had been 
with Black, Sivalls Murphy 
& Bryson, Inc., since 
1937. In 1940 he was appointed New 



















WHERE WOULD JUST ONE FIRE LEAVE YOU? 


Blaw-Knox Automatic Sprinklers 
protect against loss of customers 
and current business, loss of irre- 
placeable drawings, patterns and 
records, and loss of hard-to-get 
equipment, as well as loss of 
things money can buy. 


Blaw-Knox Fire Protection Equip- 
ment is listed by Underwriters 
Laboratories, Inc., and approy 

by Factory Mutual Laboratories. 


Write for Bulletin No. 2207. 


Blaw-Knox also offers 
Thermostatically Con- 
trolled Fog, Deluge 
and Pre-action Systems 
for Special Hazards. 


BLAW-KNOX 


SPRINKLER DIVISION 
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CLASSIFIED ADS 


RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smallest 
type size, figure 50 words per inch. Situations Wanted $4 per column inch. classified ads 

in advance, Ten percent discount if three or more insertions are ordered at same time 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 
Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 


* * * * * * * 


* 


* * * * * * * 





EXPERIENCED 
ENGINEERS 
NEEDED 


An American oil company, 
affiliated with Standard Oil 
Co, (N. J.) and located in 
South America needs experi- 
enced engineers as follows: 


PRODUCING 


Petroleum, Electrical, Me- 
chanical, Civil and Construc- 
tion Engineers and Geologists. 


Refinery Maintenance and 
Process Engineers, Designers 
and Equipment Inspectors. 


Degree and three years mini- 
mum experience. 

Liberal salaries, other cash 
payments, retirement plan, 
paid vacations, excellent op- 
portunities for career work. 
Send details of experience and 
education to: 


Box 308-E 
Radio City Station 
New York 19, N. Y. 


Replies are held strictly 





REFINERY 
EXECUTIVE 
NEEDED 


An American oil company, 
affiliated with Standard Oil 
Co. (N. J.) and located in 
South America needs a: 


GENERAL FOREMAN 


RECEIVING and SHIPPING 
DEPARTMENT 


High School or equivalent, ap- 
proximate age 35, Minimum 
experience ten years in super- 
vision in directing the func- 
tions of employees handling 
crude and refined products, 
schedules, operating plans, 
lines, operations, blending of 
refined products and pumping 
and gauging. 
* 


Liberal salary, other cash pay- 
ments, retirement plan, paid 
vacations, excellent oppor- 
tunities for career work. 
Send details of experience and 
education to: 

Box 308-E 


Radio City Station 
New York 19, N. Y. 


Replies are held strictly . 
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1 High Pressure Boiler—175 H.P. 
WRECKERS & EXCAVATORS, Inc. 
58-58 Grand Ave. Maspeth, N. Y. 
DAvenport 6-2800 
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FOR SALE York district manager and speci as 
, . } anager and special East- 
Pree d + gpa pare gp etage penal ern Tepresentative of that company. 
TT SLcERaee wel. teak Previously he had been associated with 


Combustion Engineering Company, Inc., 
at its boiler and pressure vessel plants 
during and for several years following 
his engineering schooling. He was 
graduated from Georgia Tech in 1932. 
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W. F. Flannagan Appointed 


William H. Flannagan, recently ap 
pointed regional manager of the Mid- 
west for Granberg Corporation, Oak- 


land, Calif., will be located at 20 East 
Jackson Boulevard, Chicago. 


( 









Maurice Barr Appointed 


Maurice O. Barr has been appointed 
technical representative for Associate¢ 
Lead and Zinc Company, Seattle, Wash., 
a~corporation formed by The Bagle- 
Picher Company, Cincinnati, and ort 
west ‘Lead’ Company, Seattle. He w! 
be responsible for the sales and service 
operations of the company throughout 
the West. 

Formerly Barr was technical feprt 
sentative of the pigment division 
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